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Preface
The health of a population is determined not only by individual lifestyles and genes 
but also by social factors such as the socioeconomic position and social relation-
ships of each individual. This edited volume focuses on noncommunicable diseases 
(NCDs) and healthy aging from the perspective of social epidemiology, which is 
concerned with how social structures, institutions, and relationships influence 
health. This book reviews the social determinants of health (SDH) that are widely 
addressed in the field of social epidemiology, with a particular focus on health dis-
parity that is associated with socioeconomic status.
NCDs and healthy aging are becoming public health challenges the world over, 
including in developing countries. Japan has the highest life expectancy and the 
largest older population in the world. This means that Japanese society needs evi-
dence concerning the social determinants of NCDs to build a healthy aging society. 
A serial paper “Social Determinants of Health,” which was originally published in 
Japanese in the Japanese Journal of Public Health (Nihon-Koshu-Eisei-Zasshi) 
from 2010 to 2011, forms the basis of this book. The Japanese version of this book 
was published in 2013 with the aim of introducing evidence in the English literature 
to a broader cross section of readers.
After the importance of these health disparities and SDH was recognized in 
Japan, a growing body of knowledge in the fields of social epidemiology and health 
disparities in Japan began to be published in both English and Japanese. The Science 
Council of Japan published recommendations for policymakers, who responded to 
the issue of health disparity and SDH in Japan accordingly. The second term 
(2013–2023) of the National Health Promotion Movement in the twenty-first cen-
tury (Health Japan 21) began shortly after the publication of the Japanese version. It 
included “the reduction of health disparity” as one of its basic goals, and “improve-
ment in the quality of the social environment” was also emphasized.
After publishing the Japanese version of this book, we have added new evidence 
and experiences into this English version. A reader encountering a literature review 
on SDH for the first time may be surprised to see how many factors play significant 
roles in health challenges, such as lifestyles, NCDs, healthy aging, and health 
vi
 promotion. Therefore, this book should help to understand why policy changes in 
Japan were introduced in the second term of Health Japan 21.
The first half of this volume reviews the available evidence on major NCDs, such 
as different types of cancer, heart and kidney diseases, diabetes, stroke, and meta-
bolic syndrome. The second half explores various SDH related to healthy aging or 
functional declines and response, such as dementia, falls, life course, social capital, 
and health impact assessment. Readers, especially public health researchers and 
policymakers, will be able to understand the multifaceted measures that are neces-
sary to address health disparity and SDH in the coming era of global aging. We hope 
that this book will contribute toward the promotion of deeper research, policy devel-
opment, and practice throughout the world.
Chiba, Japan  Katsunori Kondo M. D., Ph. D. 
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Chapter 1
The Social Determinants of Health 
and Trends Concerning Health Disparity
Katsunori Kondo
1  Introduction
A society’s health is determined not only by genes and lifestyle but also by social 
factors such as individuals’ socioeconomic position and social relationships. A large 
number of social epidemiology studies have revealed a branch of epidemiology 
concerned with the way that social structures, institutions, and relationships influ-
ence health [1]. This was followed by policy responses and practical efforts, such as 
the recommendations in the final report of the Commission on Social Determinants 
of Health (WHO) [2] and similar responses from the European Union (EU) [3]. The 
WHO adopted resolution 62.14—“Reducing health inequities through action on the 
social determinants of health”—in the World Health Assembly.
The Japanese Ministry of Health, Labour, and Welfare (MHLW) have also indi-
cated one of the basic goals of Health Japan 21 (second term: 2013–2023, see 
appendices of this book) to be “the reduction of health disparities” along with “the 
extension of a healthy life expectancy,” as shown in Fig. 1.1. By definition, health 
disparities refer to a gap in health status between groups created by a difference in 
community or socioeconomic status [1]. Health Japan 21 (first term: 2000–2010) 
was a 10-year plan that addressed the “comprehensive implementation of national 
health promotion” and was created with a focus on the lifestyles of individuals. 
However, this focus took away from other aspects such as its perspective on the 
social environment. The experience of the first term proved that individual health 
and improvement of an individual’s social environment are inextricably linked and 
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2
both are necessary. Therefore, the improvement of social environments should be 
given priority [4]. In the second term, the importance of the improvement of social 
environment quality was stressed. Factors that determine the quality of a social 
environment are indeed the social determinants of health.
This book reviews studies on social determinants of health (SDH) in noncom-
municable diseases (NCDs) and healthy aging. The issues of NCDs and healthy 
aging are becoming global public health challenges, particularly in developing coun-
tries. Chapter 1 describes the background and objectives of this book as well as the 
importance of the social determinants of NCDs and healthy aging. It also provides 
an overview of policy responses, including that of the WHO and Health Japan 21.
2  Policy Responses to SDH from the WHO and Europe
Since the 1980 release of the Black Report in the United Kingdom, SDH and the 
problems concerning health disparities to which they give rise have piqued the inter-
est of researchers in developed countries, particularly in Europe. Since the truth has 
come to light, society’s interest in this issue has been growing and the policy 
response has begun [3, 5, 6].
In 1991, the WHO Regional Committee for Europe had already set a goal of a 
25% reduction in health disparities. The committee stated that it was the duty of 
governments to mobilize resources—taxation, pensions, employment, education, 
and state finances—and to eliminate poverty and inequality. In 1998, the United 
Kingdom’s Acheson Inquiry reported that health inequalities had in fact grown, 
rather than diminished [5]. The inquiry’s report argued that social environmental 
Achievement of a vibrant society in which all citizens support one
another and can live healthy and fulfilling lives
The extension of a healthy life expectancy and the
reduction of health disparities















Improvement of, and achievement 
of equity in, access to resources for 
health(services such as insurance, 
healthcare, and welfare)
Lifestyle improvements
(reduction of risk factors)
Improvement of the social
environment
Specific initiatives in the next phase of the National Health Promotion Movement
Fig. 1.1 Conceptual diagram of Health Japan 21 (the second term) [1]
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factors, such as poverty, food environment, and employment, had affected individu-
als’ health. The government took responsibility for these findings and announced an 
action plan in the same year in which the report was published [6]. Five years later, 
in 2003, the government again released a plan of action to deal with the problem [7]. 
This program announced measures that included the participation of the Prime 
Minister’s Office, the Cabinet Office, the Treasury, and the Department of Trade and 
Industry—in addition to that of the Department of Health—as well as numerical 
targets to be reached by 2010.
In Sweden, numerous policy responses, such as those shown in Table 1.1, were 
discussed. Furthermore, the 2003 revision to the law on Public Health Objectives 
explicitly stated the importance of “economic and social security.” [8]
In 2005, the WHO implemented the Commission on Social Determinants of 
Health, and in October of the same year, the United Kingdom, who held the EU 
presidency at the time, organized an EU summit with the theme of overcoming 
health inequalities. Ministers, politicians, and senior government officials from 36 
countries and numbering 570 officials attended the summit and agreed to redouble 
their efforts to reduce health inequality and its related problems. Numerical targets 
for eliminating health inequalities were established in several countries, including 
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the Netherlands, Finland, the United Kingdom, and Ireland, and these countries 
started implementing their respective policy responses.
In 2008, the WHO Commission on Social Determinants of Health released its 
final report. This document presented three recommendations: first, it recommended 
improving the daily living conditions of all people, from childhood throughout their 
entire lives. The background of this recommendation was the accumulation of 
research into life course epidemiology (see Chap. 15), which demonstrates a clear 
link between factors in the childhood environment—including birth weight and pre-
school education—and health conditions in later life. Second, the report recom-
mended that inequitable distributions of power, money, and resources need to be 
addressed. One factor giving rise to health inequalities is differences in lifestyle. 
However, this factor alone can only explain approximately 20–30% of the gap. In 
other words, it has become clear that it is important to correct or lessen inequalities 
in themselves. The third recommendation stated that it is crucial to measure health 
inequalities, to have a more in-depth understanding of them, and to evaluate (esti-
mate) the impact of policies when designing measures such as those suggested by 
the WHO report. In summary, the report suggested the following steps: recognition 
that health inequalities are a problem and the measurement of these inequalities is a 
priority; creation of surveillance systems to monitor health inequalities and the 
social determinants of health; evaluation (estimation) of the effects of policies and 
other factors on health inequalities; promotion of the understanding of the social 
determinants of health among policymakers, health practitioners, and the public; 
and a stronger emphasis on the SDH within existing public health research.
These developments demonstrate that, in Europe, health inequalities and the 
SDH are not subjects for only a small segment of researchers to study. Rather, 
national governments, the EU, and the WHO have all launched policies to address 
these issues and numerous individuals involved with public health and other practi-
tioners have started initiatives that span different government departments and pro-
fessions to solve these problems. This is—at least in part—the result of a growing 
body of empirical research in social epidemiology. The subtitle of the WHO report 
on the social determinants of health summarizes it as “The Solid Facts.” [9] In addi-
tion, a second edition of this report [10] was published in 2003, demonstrating its 
relevance and the growth in this field.
The purposes of this book include presenting relevant sections of these studies 
and, following the WHO’s third recommendation, to “promote understanding of the 
social determinants of health among policymakers, health practitioners, and the 
public.”
3  Interests and Responses to SDH in Japan
While still more preliminary than the developments in Europe discussed above, 
Japan is also showing increased interest in the relationship between social inequali-
ties and health, of which the body of research is currently growing [11, 12].
K. Kondo
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In terms of basic literature that can be read in Japanese, the Tokyo Medical and 
Dental University’s WHO Collaborating Centre for Healthy Cities and Urban Policy 
Research has published a translation of the WHO report on the social determinants 
of health [10]. Kenko Kakusa Syakai [Health Gap Society] written by Professor 
Katsunori Kondo was published in 2005 and Shakai Kakusa to Kenkō [Social 
Inequalities and Health] was published in 2006 with major contributions from 
members of the Social Epidemiology Research Group (chaired by Professor Norito 
Kawakami). In 2007, the Journal of the National Institute of Public Health (known 
as Hoken Iryō Kagaku in Japanese) published a special feature (vol. 56, no. 2) enti-
tled “Health Inequality and Health Policy: What’s Implied?“ [13] More translated 
works available in Japanese include The Health of Nations: Why Inequality is 
Harmful to Your Health [14], The Status Syndrome: How Social Standing Affects 
Our Health and Longevity [15], Social Capital and Health [16], and The Impact of 
Inequality: How to Make Sick Societies Healthier [17]. The authors of the current 
book have also published a series of articles [18] and books [19–21] concerning 
societies with health disparities.
Leading figures in social epidemiological research, such as Professors Kawachi 
(Harvard School of Public Health) and Marmot (University College London), have 
been invited to academic meetings of the Japanese Society of Public Health. In 
2009, the 68th meeting of the society addressed the issue of social inequality and 
health via a main symposium, a symposium held in conjunction with the Science 
Council of Japan, and other venues. Furthermore, in the same year, the society 
established a working group to address the social determinants of health under its 
monitoring and reporting committee. Reports on suicide, children, nonregular 
employment, and the older people were published and the Science Council of Japan 
submitted their recommendations (see the appendices).
At its workshop for the fiscal year 2007 (held in February 2008), the Japanese 
Association of Public Health Center Directors chose “Health Disparities and What 
Is Required of Health Centers” as one of the themes for the workshop, and the 
Japanese Society of Oral Health chose “Thinking about Health Disparities” as the 
main theme of its 58th general meeting in October 2009.
Although progress has been slow, developments concerning health disparities 
have become more widespread in Japan, partly because poverty and social dispari-
ties have become highly visible social issues during the 2000s in Japan. In response 
to health disparity problems, questions are being asked in the National Diet, as well 
as at the Council for the Reform of Healthcare Services for Older People.
4  The Importance of the Issue in Public Health
The effects of SDH and that of health disparities are greater than was generally 
thought in the past. Research conducted in Japan showed that health disparities can 
be seen in health-impacting behaviors [22]—notably smoking [23] and exercise 
[24, 25]—as well as in numerous lifestyle diseases, including risk factors for coro-
1 The Social Determinants of Health and Trends Concerning Health Disparity
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nary artery disease [26], stroke [27, 28], high blood pressure [28], and cancer [29]. 
Health disparities according to social class have also been reported in mental health 
areas such as depression [20, 21, 30] and sleep disorders [20], in occupational health 
areas such as work-related stress [31–34], and in dental health [35]. These areas 
have all been considered in the Health Japan 21 initiative. These disparities are also 
major contributing factors in trauma-related deaths [36] and suicides [37], for which 
the incidence in Japan is higher than most developed countries. SDH are crucial 
when considering measures to deal with these health issues. As the effects of factors 
before birth and during early childhood on diseases during adulthood became 
known, it has become apparent that support for maternal and child health, child- 
rearing support, and the provision of preschool education are also vital. The Japanese 
Society of Public Health has made proposals [38] that focus on the social determi-
nants of health, including suicide prevention measures and improving measures 
aimed at the unemployed. Those of lower social classes and who have numerous 
health problems are particularly unlikely to see doctors [20, 21, 39]. It can be said 
that this is an important reason why care prevention, preventing functional decline, 
use of long-term care, and measures to fight metabolic syndrome have not per-
formed as well as was expected [19]. Furthermore, there have been suggestions that 
the effect of increased co-payments for patient medical fees after reforms to the 
healthcare system will be to inhibit patients from seeing their doctors [28, 40].
In other words, SDH are closely related to numerous public health, healthcare, 
and administrative issues, including NCDs and healthy aging, maternal and child 
health, support for child-rearing, suicide prevention measures, mental health, and 
reforms of the healthcare system and Health Japan 21. To make these policies, ini-
tiatives, and projects more effective, increasing knowledge and understanding of 
SDH and formulating policies based on this increased appreciation is crucial.
5  Summary
This book discusses various diseases and health problems, focusing on NCDs (see 
Table  1.2) and healthy aging, and presents the achievements of social 
epidemiology.
By doing so, the authors of this book clarify and emphasize the importance of 
health disparities and the SDH in the many public health problems that Japan and 
other countries are currently facing. The book also addresses both the importance of 
a life course perspective and the significant relationship between the state of the 
social environment—including social capital—and health. The authors wish to 
demonstrate the possibility of measures that may contribute to addressing health 
issues. This includes health impact assessments, which provide a concrete form to 
population strategies based on the social realities mentioned above.
The hope of the authors is that those interested in health disparities and SDH will 
grow in number and that this influence will spill over into other areas and eventually 
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Mental health problems in childhood are often categorized into two broad catego-
ries of symptoms. The first involves externalizing behavioral problems (conduct 
disorder and oppositional defiant disorder); the second involves internalizing 
behavioral problems (emotional disorder) [1] that manifest as depression, anxiety, 
withdrawal, and psychosomatic diseases. Behavioral problems include repeated 
deviant behavior or aggression among children. Such conduct problems often lead 
to criminal behavior or substance abuse and place the society as a whole under 
substantial financial burden and distress. Thus, these conditions are serious public 
health concerns. Such mental health problems in children may be caused by devel-
opmental disorders such as autism spectrum disorders (ASD) and attention deficit/
hyperactivity disorders (also known as ADHD), and mental disorders such as 
schizophrenia. Externalization and internalization may occasionally coexist, as 
seen in individuals who withdraw from society and subsequently engage in domes-
tic violence.
This chapter focuses on externalizing behavioral problems in children. Behavioral 
problems in children are believed to be caused not only by mental and physical 
problems but also other issues, such as family poverty and/or breakdown, poor aca-
demic performance, and parental unemployment [2]. We examine whether chil-
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dren’s behavioral problems are associated with a parent’s number of years of 
education and income, and, if so, what sort of countermeasures can be taken.
According to a Japanese survey [3] designed to gain information for use in teacher 
guidance on behavioral problems in students, conducted by the Ministry of Education, 
Culture, Sports, Science, and Technology in 2017, a total of 63,325 acts of violence 
(toward teachers, between students, and toward other people, and property damage) 
occurred, with 28,315 incidents in elementary schools, 28,702 in middle schools, and 
6308 in high schools; overall, 4.8 cases per 1000 students were reported. However, 
incidents in middle schools or high schools are decreasing, while those in elementary 
schools have been on the rise, thus suggesting that early intervention is required. 
Behavioral problems in children lead to poor academic performance (the reverse is 
also possible) and influence subsequent job opportunities [1]. Childhood is a period 
when the brain and physical functions are developing, and diverse lifestyle habits and 
sets of values are formed. Ensuring the safety of the surrounding environment is 
essential for a child’s healthy growth and development. Abuse and developmental 
disorders underlie many behavioral problems in children: if the necessary assistance 
is provided early on, it may help to reduce subsequent difficulties among them.
2  Behavioral Problems in Children and Socioeconomic 
Status
Very few studies have been carried out in Japan to investigate the relationship 
between socioeconomic status and children’s behavioral problems. The findings of 
one study indicated that 38% of junior high school students held in youth detention 
centers for delinquency come from households with low income, including those 
covered under welfare services [4]. As risk factors for delinquency, the author cited 
male gender, family poverty, parental criminal record, inappropriate child rearing 
(abuse as per the broad definition), poor academic performance, and developmental 
disorders [4]. Recently, a series of studies assessed the impact of adverse childhood 
experiences (ACEs) on health in later life. Older persons with two or more ACEs 
(parental death, parental divorce, parental mental illness, family violence, physical 
abuse, psychological neglect, and psychological abuse) before the age of 18 years 
had more difficulties in handling financial issues or interacting with peers [5]. 
Another study demonstrated that people with lower socioeconomic status in child-
hood were more likely to be depressed in their old age [6]. These studies suggest a 
long-latency effect of ACEs on health status in old age.
Overseas, research by Tremblay et al. [7], who traced 572 newborns in Canada 
up to 42 months after birth and observed them longitudinally to investigate how 
physical aggression develops in childhood, confirmed that if the mother had engaged 
in antisocial behaviors as a student, began raising children at a young age, and con-
tinued to smoke during pregnancy; both parents earned low incomes; and the par-
ents did not get along well, the child was less likely to be able to control his or her 
physical aggressive impulses. An interview survey of young individuals aged 
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9–17 years in North Carolina also showed that depression and delinquency occurred 
more often in low-income families [8]. Marmot [9] reported that aggression among 
children is more common in families with low socioeconomic status, such as those 
with low incomes and poor educational history.
Moreover, even after considering personal factors such as the parents’ educa-
tional history or income, numerous studies indicate that behavioral problems in 
children are related to a neighborhood’s socioeconomic factors. For example, a 
study [10] targeting 734 children aged 5–7 years in Maastricht, the Netherlands, 
found that parents’ low educational history and lower-level job positions were asso-
ciated with the problem behavior scores of their children based on the Child 
Behavior Checklist (CBCL; a measure of evaluations to assess a child’s psychologi-
cal state and behavioral problems) [11]. In this particular study, the parents evalu-
ated their children. Multilevel analyses revealed that not parental characteristics per 
se, but the neighborhood socioeconomic status (such as high unemployment rates 
and high rates of receiving public welfare benefits) had a significant influence on 
behavioral problems in children. A Canadian study [12] targeting 3528 children 
aged 4–5 years suggested that a weak sense of community in a neighborhood is 
more likely to cause maternal depression and family dysfunction, resulting in a 
greater risk of inappropriate child rearing, which is likely to lead to behavioral prob-
lems in children.
3  Background of Inequalities
Behavioral problems in children tend to be found in families with lower socioeco-
nomic status because of social causation and social selection. Social causation 
implies that various stressors, such as economic anxiety associated with lower 
socioeconomic status, lead to depression in parents and inappropriate child rearing, 
and tend to cause behavioral problems in children. Social selection refers to the 
hypothesis that children’s inclination to violent behavior, owing to the family 
genetic vulnerability (i.e., antisocial characteristics, including violent tendencies 
inherited from parents), results in behavioral problems in children that may lead to 
lower socioeconomic status for the family or for themselves later in life [8].
Thus far, many studies have reported findings that support the social causation 
theory. A study in New Zealand [13] that included 1093 high school students from 
poor families in the urban area found that during the 2-year observation period, 
depression, drug dependence, and delinquency occurred more frequently in the stu-
dents who were brought up in inappropriate environments that involved abuse and 
neglect. In particular, delinquency was frequently observed in male high school 
students. Tremblay [14] reviewed studies performed in Europe, the USA, and 
Canada, and reported that aggressive behaviors develop within 1–2 years after birth 
and reach a peak at 3–4 years. Children then seem to learn to control their aggres-
sive impulses through subsequent nurturing. Tremblay [14] concluded that persons 
raised in an environment where violence was accepted might grow to express 
aggressive impulse through violence.
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The Twin Study of Child and Adolescent Development [15] was a retrospective 
cohort study performed to examine the association of hereditary effects and envi-
ronmental impacts on problem behaviors among 1133 pairs of Swedish twins aged 
16–17 years. This study reported the association between self-reported delinquency 
experience, parents’ socioeconomic status, and local socioeconomic factors (e.g., 
unemployment rate). The results revealed that compared to hereditary effects, envi-
ronmental impacts on child delinquency such as exposure to shoplifting, breaking 
and entering, drug use, theft, arson, and robbery were higher in the areas where the 
crime rate and the unemployment rate were higher, and there were few persons with 
superior education [15]. In other words, children living in socioeconomically advan-
taged areas are less likely to become delinquent even if they had a genetic 
predisposition.
In Japan, the results of the survey [16] on ACEs performed in three juvenile train-
ing schools were published in the Youth Advisor Program 2007 by the Cabinet 
Office. The percentages of youth who grew up experiencing physical abuse 
(19.5–25%), domestic violence (14.1–20.5%), and those who were exposed to peo-
ple who abused drugs and/or alcohol (20.5–22.2%), were obviously higher in the 
juvenile training schools than in general high schools (1–2%). According to a study 
on juvenile views on violence and juvenile delinquency conducted by the Ministry 
of Internal Affairs and Communications in 1999 [17], the childhood experience of 
violence by parents in male individuals who engaged in delinquent behavior was as 
high as 42.3%, while their junior and senior high school counterparts reported levels 
of 17.4–22.7%. Similarly, in female individuals who engaged in delinquent behav-
ior, this proportion was higher (45.6%) than that in general junior and senior high 
school students (11.8–13.3%).
In the field of genetics, behavioral problems are believed to be caused by not 
only genetic factors but also by interaction with the environment in which the indi-
vidual is raised [18, 19]. For example, children with low-activity monoamine oxi-
dase A (MAOA) gene are likely to engage in violence after growing up. However, 
when they are abused during childhood, their risk of delinquency is much higher 
[18]. Frequent behavioral problems often occur because of the combination of 
genetic vulnerability and exposure to environmental triggers.
In this sense, prenatal, neonatal, and infancy phases are important. In a longitu-
dinal study, 665 children of pregnant women who underwent medical examination 
in a university hospital were followed from 1986. The children with prenatal alco-
hol exposure were more likely to score within the clinical range for behavioral prob-
lems in the CBCL at 6 years of age [20]. Postnatal depression occurs within around 
1 month after giving birth. In a review of 109 research articles, the authors estimated 
that the rate of mothers’ depression during pregnancy and the first postpartum year 
was between 6.5% and 12.9% [21]. Some of the studies indicated that prenatal 
depression was associated with mothers’ economic anxiety and unstable employ-
ment. The prevalence was also as high as 17% in mothers with 3-month-old infants 
in Japan [22]. Moreover, the mental development of children whose mothers had 
developed depression was significantly poorer than that of children whose mothers 
had not developed depression [23]. These findings show that children who exhibit 
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behavioral problems do not necessarily come from lower socioeconomic status. In 
interviews with children aged 9–17  years in North Carolina, in the USA, delin-
quency was frequently found in children from poorer families. However, further 
analysis revealed that behavioral problems were not associated with poverty itself, 
but lack of love, physical punishment, inappropriate child rearing such as neglect, 
family history of psychiatric disorders, and repeated relocation. It was also found 
that the children’s odds of developing behavioral problems such as delinquency 
would be 1.5–1.7 times higher as the number of risk factors increased [24].
Studies have repeatedly found that frequent behavioral problems found in chil-
dren from a family with low socioeconomic status were the result of gene–environ-
ment interaction and that social circumstances surrounding children were important. 
The life course approach focuses on the impact of the environment in childhood on 
health, and therefore suggests interventions in early life [14]. This approach is based 
on the knowledge from epigenetics, which examines whether gene expression var-
ies according to the influence of the environment. A study in this field showed that 
a rat pup that was brought up by the mother rat with behaviors, including licking and 
grooming (LG behavior) showed good response to stress (resilient against stress), 
whereas the rat pup raised without such experience was less resilient [14]. 
Considering the environment as exposures that the parent gives the child, the child- 
rearing attitude may influence children’s behavior. Suomi [25] reported a series of 
interesting experiments with primates. Even in the world of primates, there are shy 
and unsociable monkeys (high-reactor monkeys). They comprise 15–20% of all 
monkeys. When a monkey with such high-reactor genetic vulnerability is brought 
up by its own mother monkey with similar characteristics, it becomes a shy and 
unsociable monkey. However, when such a monkey is brought up by a “super-mum 
monkey” (a monkey version of high LG rat in the above-mentioned study), it 
becomes a sociable monkey without behavior problems and its development is actu-
ally faster than that of normal monkeys. These experimental findings [14, 25, 26] 
indicate that appropriate support may prevent problem behavior in humans even if 
genetic vulnerability is observed.
4  Countermeasures to Behavioral Problems in Children
What can we do to address such issues? There are various novel approaches to sup-
port children at risk of behavioral problems. According to a review [27] of 67 stud-
ies, including randomized controlled trials in the USA, interventions addressing 
violent behavior, including delinquency, which consisted of social training such as 
conflict resolution, were equally effective for not only delinquency in children but 
also high-risk children (those from families with a low socioeconomic status or with 
low academic ability). The Positive Opportunities Obvious Change with Hounds 
(www.pooch.org) is a correction program using animals, which was initiated in 
1993 in a juvenile corrective institution in Oregon, in the USA. The project aimed to 
look for new owners for dogs while the residents in the institution (aged 14–25 years) 
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formed a team with specialists looking after abandoned dogs. Most of the residents 
in such institutions grow up in families with difficulties such as low income, alco-
holism, and different forms of abuse. However, contact with animals and a sense of 
responsibility for care had a good influence on them. As of 2003, the number of the 
participants in this project reached 100, and most of them were rehabilitated to their 
normal life [28]. There is also the case of a psychotherapeutic institution, Green 
Chimneys (http://www.greenchimneys.org/), for children of the suburbs of 
New  York. In this institution, children’s mental health problems such as violent 
inclinations are treated through care for wild animals [29].
Measures to avoid educational disadvantage are also necessary. The Brookline 
Early Education Project was an educational program undertaken between the 1960s 
and 1970s in New York for children at 3 months before birth until entering kinder-
garten. In this program, in addition to home visits by specialists, parent group activi-
ties and activities outside school including reading and recreation were performed. 
Researchers conducted a follow-up study with 120 participants 25 years after the 
education program. When compared with individuals who did not receive the inter-
vention, the program participants had achieved higher educational levels and 
enjoyed higher incomes. Their health conditions were also better [30]. As a part of 
the Chicago Longitudinal Study [31] in 25 districts in Chicago, 989 children aged 
3–4 years and 6–9 years from disadvantaged families participated in an early educa-
tion program. They showed a higher academic ability 15 years later. The crime rate 
among them was also lower than that among the children who did not receive such 
intervention. Detailed cost–benefit analysis using outcome data by the age of 
26 years reported benefits such as savings for child welfare and related education 
cost and tax revenues from increased earnings. Furthermore, a lower crime rate 
among the program participants (compared to nonparticipants) was reported [32].
As an intervention that included parents, a social experiment called “Moving to 
Opportunity” [8] was performed in a disadvantaged area with Native American 
Indians (Indian Reservation), in northern North Carolina, in the USA. In this proj-
ect, 1420 children aged 9–13 years were followed for 8 years after the opening of 
casinos that resulted in increased employment opportunities for their parents. The 
findings revealed that the creation of new jobs for parents contributed to the improve-
ment of behavioral problems among children. According to another research paper 
[22], unstable employment (e.g., part-time work) and anxiety over financial con-
cerns were associated with depression of mothers in the child’s infancy. Childcare 
support based on policies, including improvement of the employment system seems 
to be important. One such example is Nobody’s Perfect, a program that provides 
consultation for parents and self-reliance support such as job assistance for single 
parents [33]. This program was initiated in Canada in the early 1980s. Coordinated 
by the Public Health Agency of Canada, it is delivered across the country through 
provincial and territorial organizations. Currently, this program has expanded to 





Behavioral problems such as violence are commonly observed in children from 
families with a lower socioeconomic status. However, such problems are not inher-
ited. Delinquency and violence are found even in families in higher socioeconomic 
positions. It appears that the child-rearing environment, local social environment, 
and support by surrounding people are indispensable for the development of chil-
dren. A series of studies have shown that appropriate educational interventions and 
support for parents can reduce the occurrence of problems even if they had suscep-
tibility to stress and a risk of abuse [8, 31]. Problems may be reduced through early 
detection of risk in children and supportive interventions for both children and their 
parents.
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Since 1958, the leading causes of death in Japan have been malignant neoplasms, 
heart disease, and cerebrovascular disease. Given that these conditions are linked to 
lifestyle habits such as diet and exercise, interventions have previously entailed pri-
mary prevention in the general population through lifestyle coaching, and second-
ary prevention in high-risk populations through regular checkups. However, 
midterm and final assessments for Health Japan 21 (First Term) indicated that these 
approaches have failed to achieve targets. Accordingly, revised and specific screen-
ing protocols and health guidance were formulated in 2008 [1], with metabolic syn-
drome (hereafter MetS) introduced as a new diagnostic criterion.
MetS is a compendium of abdominal obesity, glucose intolerance, dyslipidemia, 
hypertension, and others, each of which is a well-known risk factor for cardiovascu-
lar disease and type 2 diabetes. Clustering of these conditions in the same patient as 
a risk factor has also become a focus of research activity. Moreover, visceral adipos-
ity, insulin resistance, and inflammation have attracted attention as underlying states 
[2, 3]. The World Health Organization (WHO) defined MetS for the first time in 
1998, and it has since been variously labeled as Syndrome X and Deadly Quartet. 
Diagnostic criteria for MetS have also been formulated by the WHO and by other 
competent authorities, and are now used for clinical and research purposes.
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Based on data from the Japan National Health and Nutrition Survey 2007, 30.3% of 
men and 11.0% of women aged 40–74 years are suspected to have MetS, with another 
25.9% and 8.2%, respectively, suspected to have pre-MetS (i.e., one in two men and 
one in five women) [4]. These individuals receive special health checkups, specific 
health guidance, and intensive coaching from physicians, nutritionists, and public 
health nurses to prevent the onset of lifestyle-related illnesses and to lower the attendant 
medical costs. However, MetS was found to be driven not only by individual lifestyle 
factors but also by psychosocial factors such as depression and work environment [5, 
6]. Hence, intensified individual health coaching alone is likely to be insufficient.
This chapter reviews the prevalence and incidence of MetS in the context of 
socioeconomic measures such as education, income, occupational class and child-
hood socioeconomic environments.
2  Socioeconomic Indices and MetS
Studies conducted in the United Kingdom [7–9], the United States [10–15], France 
[16], Sweden [17, 18], Finland [19], Denmark [20], Portugal [21], Netherlands, 
Poland [22], Tunis [23], Suriname [24], Iran [25, 26], Brazil [27–29], Mesoamerican 
countries [30], China [31, 32], Taiwan, and South Korea [33–36] showed that MetS 
prevalence decreases with better education [10–12, 17–21, 34, 35, 37], occupational 
class [7, 8, 16, 21], income [11–13, 16, 33, 35, 38], and wealth [9]. For example, a 
survey of 7013 civil servants in London who were stratified by salary into six grades 
found that the prevalence of MetS among men and women in the lowest grade was 
2.2 and 2.8 times higher, respectively, than in the highest grade [7]. Similarly, a 
Finnish cohort of 1909 participants showed that the age-adjusted prevalence of 
MetS was significantly lower among those with ≥16 years of education (21% in 
men, 14% in women) than among those with ≤9 years of education (41% in men, 
27% in women) [19]. Longitudinal analysis also demonstrated that the probability 
of MetS onset increases as the level of education decreases [14, 15, 39, 40]. However, 
opposing trends were observed in Nigeria, Saudi Arabia, and India; that is, individu-
als with high socioeconomic status were more likely to have MetS [41–43].
In addition, MetS prevalence was reported to be associated not only with socioeco-
nomic status of the individual, but also with that of the neighborhood socioeconomic 
status. Indeed, a US study of 12,709 subjects aged 45–64 years revealed a significant 
correlation between neighborhood-level indices (income, education, occupation, 
home ownership, etc.) and MetS prevalence in women, independently of individual 
socioeconomic indices. For example, white women living in medium- or low-status 
neighborhoods were 1.14 and 1.17 times more likely, respectively, to develop MetS 
(after adjusting for age, lifestyle habits, and individual socioeconomic status) than 
white women in high-status neighborhoods [44]. Likewise, an Australian study of 
1877 men and women aged 18 years and over found that the proportion of individuals 
with university education was inversely and significantly associated with the inci-
dence of metabolic syndrome, as measured over 3.6 years of follow-up. This associa-
tion persisted even after adjustment for individual-level educational attainment [45].
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3  Mechanisms Driving the Negative Relationship Between 
Socioeconomic Status and MetS
Why is MetS more likely to occur as socioeconomic status declines? One possibility 
is that persons of lower socioeconomic status tend to more easily acquire undesir-
able lifestyle habits; for example, smoking, drinking, poor diet, and low physical 
activity. Another reason is that lower socioeconomic status is associated with greater 
susceptibility to psychosocial stress; for example, workplace stress, depression, 
fatigue, tension, low social support, and low self-respect [12]. Nevertheless, analy-
ses of lifestyle habits and psychosocial factors yielded only partial explanations for 
the significant negative relationship between socioeconomic status and MetS [8, 9, 
11, 14–16, 18–20, 33–35, 46].
For example, a Danish study [20] of 6038 men and women stratified into five 
educational levels found that the odds ratio for MetS in the group with the highest 
educational attainment was significantly lower (0.32 after adjusting for age and gen-
der) than in the group with the lowest educational attainment. The number of smok-
ers also decreased as education rose, while the number of subjects who exercised in 
their free time increased. However, the percentage of subjects who drank alcohol 
also increased. On the other hand, the percentage of subjects who felt depression, 
fatigue, and stress decreased as education rose, as did the percentage of subjects 
with poor social networks. These lifestyle habits and psychosocial factors were 
associated with MetS prevalence as expected. However, the relationship remained 
significant and nearly unchanged at an odds ratio of 0.40, even after controlling for 
lifestyle habits and psychosocial factors. Furthermore, a survey [8] of 2197 civil 
servants in London indicated that both lifestyle habits (smoking, exercise, alcohol, 
diet) and psychosocial factors (job control) explained approximately 50% of the 
difference in MetS prevalence due to occupational class.
Taken together, these studies confirm that poor lifestyle habits and psychosocial 
factors contribute to the socioeconomic gap in MetS prevalence, but only to some 
extent. Additional variables that may explain this gap include the possibility that 
relatively fewer persons of low socioeconomic status receive health checks and con-
tinue treatment following MetS onset, as well as the possibility that such persons are 
susceptible to harmful neighborhood environments [12, 47] or prevailing environ-
ments such as those around fast food [48]. In any case, the studies also show that 
MetS prevalence is boosted by complex interactions of various factors.
4  Sex Differences
Sex differences are frequently detected in studies of the relationship between socio-
economic status and MetS.  In some studies, the socioeconomic gap in MetS is 
smaller among men than among women, while in others, such a gap is observed 
among women, but not men. Gender comparisons were possible in 19 of the 24 
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studies included in this review. “A relationship or strong relationship was observed 
only among women” [11–14, 21, 34, 35, 40, 49, 50] in 10 of these studies, while “a 
stronger relationship was observed among men” [7] in 1 study. “Results were 
mixed” in 5 studies; that is, depending on the socioeconomic indicator tested, rela-
tionships were observed among both men and women, or only among women [9, 
16, 38, 42, 51]. Finally, “no sex differences were observed” [10, 19, 20] in 3 studies.
In a French study [16] of 3359 men and women, the odds ratios of MetS among 
participants who paid ≥€2300 in income tax, in comparison to low-income subjects 
who paid no income tax, were significantly lower only among women: 0.82 for men 
and 0.38 for women. In a Korean study [35] of 8541 men and women, the likelihood 
of MetS among women decreased as education or income increased, but tended to 
increase as education or income increased among men.
In studies of socioeconomic status against laboratory indices of MetS (body 
mass index, fasting blood glucose, blood pressure), expected relationships between 
disease and nearly all laboratory indices were observed only among women. Among 
men, no relationship or reversed relationships were observed [11, 13, 16, 35, 52]. 
This difference may mask the relationship between MetS and socioeconomic status 
among men. An identical pattern was reported in the relationship between obesity 
and socioeconomic status, in which women demonstrated a more consistent nega-
tive relationship; that is, susceptibility to obesity increases as socioeconomic status 
declines [49, 53]. Of note, these sex differences may have some biological basis. 
For example, men are more susceptible to poor serum lipid status from a young age 
than women, while childbearing and menopause are more significant drivers of 
body weight and serum lipid status in women. Another possibility of biological 
explanation of the sex difference is menopause in women. Indeed, a survey in Korea 
showed that part-time or full-time employment significantly lowers the odds ratio 
for MetS (0.67 and 0.66, respectively) only among postmenopausal women, but not 
among premenopausal women [54]. On the other hand, women face greater societal 
pressure to be thin (which also affects employment and marriage prospects), while 
men of low socioeconomic status tend to have jobs that require physical activity; 
these and other social sex differences may also play a role [11–13, 16, 35, 55].
5  Childhood Socioeconomic Environment and MetS 
in Adulthood
Protections against adult diseases are said to begin in childhood (or, in some cases, 
possibly before birth). Similarly, factors that predispose an individual to MetS are 
believed to form as early as childhood. The syndrome gradually progresses as a 
result of the complex effects of genetic factors [56], the uterine environment [57], 
lifestyle habits in childhood, the home environment [58], and other factors [59, 60].
In studies on the relationship between childhood socioeconomic status and MetS, 
indicators of childhood socioeconomic status, including the father’s occupation 
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 during childhood [9, 10, 21, 55, 61, 62], the education level of both parents [63], 
birth weight [62], age at menarche [21], and height [21], were previously surveyed 
to assess potential links to MetS in adulthood, controlling for adulthood socioeco-
nomic status (due to the strong correlation between childhood and adulthood socio-
economic status). However, the results of these studies were contradictory, with 
significant association observed in some [9, 55, 62, 63], but not in others [10, 21, 
61]. Nevertheless, we note that even in studies that found no association between 
childhood socioeconomic status and MetS, associations were often observed with 
individual laboratory indices of MetS.
In two British studies [9, 55], a significant relationship between childhood socio-
economic status and adulthood MetS was observed only among women. For exam-
ple, tracking a group of participants born in 1946 revealed that, among women, the 
father’s occupation during childhood, as well as the participant’s own occupation 
and education, are significantly and independently related to MetS. Among men, 
however, only the participant’s education was relevant [55]. Another British survey 
[62] also showed that birth weight, postnatal weight gain, living environment, and 
the father’s occupation during childhood explain about 11.9% and 4.6% of adult-
hood MetS in men and women, respectively [62].
Why then is childhood socioeconomic status linked to MetS in adulthood? First 
of all, it was demonstrated that low birth weight and a subsequent growth spurt, 
which reflect poor nutrition before birth, elicit insulin resistance and other factors 
that predispose individuals to adult diseases in adulthood. Low parental socioeco-
nomic status at birth is also considered as a risk factor. In addition, low socioeco-
nomic status in childhood may have harmful consequences on lifestyle habits in 
adulthood. For example, one study showed that, independent of a person’s own 
socioeconomic status, low socioeconomic status in the father is significantly associ-
ated with smoking in adulthood [46]. In addition, low parental socioeconomic status 
is associated with poor childhood home environment that may include child abuse, 
among other factors. Another pathway has been suggested in which poor childhood 
home environment is associated with MetS through poor psychosocial status in 
adulthood (depression and poor social support) [63]. Thus, childhood experiences 
associated with low socioeconomic status may adversely affect psychosocial func-
tioning in adulthood, and may easily cause MetS because of factors such as low 
stress tolerance. Furthermore, a survey of adolescents found that MetS was more 
prevalent in less reputable high schools than in well-regarded high schools [64], 
implying that socioeconomic status may begin to influence MetS onset prior to 
adulthood.
6  Summary
As noted, individual interventions such as special health checks and lifestyle coach-
ing are aimed at reducing MetS, heart disease, and type 2 diabetes. Lifestyle habits 
such as diet and exercise are unquestionably important. However, the link between 
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MetS and social factors such as socioeconomic status is poorly understood, as dem-
onstrated here, and is, perhaps for this reason, not investigated often.
Lifestyle coaching alone may not reduce MetS as expected. However, overall 
reduction of MetS could potentially be achieved with, for example, concurrent mea-
sures that target psychological issues often faced by persons of low socioeconomic 
status, such as economic uncertainty, work stress, depression, and low self-esteem. 
This reduction may also be achieved by programs tailored to the needs of persons in 
lower socioeconomic classes whose lifestyle habits and living conditions are other-
wise difficult to change. Other social interventions, including in infrastructure and 
social capital, may also enhance reduction of MetS, although further research 
is needed.
The independent effect of childhood socioeconomic status on MetS suggests that 
factors in childhood and adolescence may predispose individuals to MetS in adult-
hood. For example, persons born to parents of low socioeconomic status are more 
likely to stay in a similar status as adults, regardless of one’s own efforts or inten-
tions, thus increasing the risk of MetS. Therefore, measures against MetS require 
not only an emphasis on individual effort and personal responsibility, but also multi- 
generational insight into one’s life course.
Up to 2009, most studies focused on social disparities in MetS prevalence in 
Europe and North America. After 2010, more and more studies emerged from the 
Middle-East, Asia, Africa, Mesoamerica, and Latin America. Also, studies investi-
gating mechanisms related to life course have dramatically increased recently, along 
with studies of genetic and contextual or built environments. Accordingly, frame-
works and implementation programs to improve MetS are evolving.
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A topic of “cancer and socioecomic status (SES)” has been and remains a crucial 
public health issue. Cancer is the second-leading cause of death worldwide. In 2016, 
there were 17.2 million incident cases, and over 8.9 million deaths worldwide [1]. 
In Japan, cancer has been the leading cause of death since 1981. In 2013, there were 
0.86 million incident cases, and more than 300,000 deaths [2].
Socioeconomic differences in cancer outcomes have been observed world-
wide: persons with lower socioeconomic status were likely to have higher cancer 
mortality rates. The reduction of this difference has become a political public 
health goal [3, 4]. A report published by the International Agency for Research 
on Cancer (IARC) in 1997 called “Social Inequalities and Cancer” indicated that 
lower SES tends to have higher cancer incidence and poorer cancer survival than 
higher SES in both developed and less-developed countries [5]. The American 
Healthy People 2010 initiative is striving to eliminate the socioeconomic gap in 
cancer [6].
In Japan, equal accessibility was incorporated into the Cancer Control Act to 
reduce differences in cancer treatment outcomes across facilities and regions. 
However, to date, discussions and supporting data related to socioeconomic dispari-
ties in the cancer continuum are insufficient.
This chapter provides an overview of the socioeconomic difference in cancer, 
focusing on the Japanese situation: SES includes individual-level factors such as 
income, education and occupation, and neighborhood-level deprivation; while 
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cancer- related variables include prevention (primary and secondary prevention for 
cancer) to outcomes (incidence, mortality, survival, and so on).
2  Socioeconomic Disparity in Cancer
Socioeconomic disparities exist across the cancer continuum including mortality, 
incidence, survival, prevention of risk factors, early detection, treatment, and pallia-
tive care [7].
2.1  Cancer Mortality and Incidence
A recent study in the USA reported that individuals in more deprived areas or in 
lower education and income groups had higher mortality and incidence rates than 
their more affluent counterparts, with excess risk being particularly marked for 
lung, colorectal, cervical, stomach, and liver cancer [8]. Education and income dis-
parities in cancer mortality have continued over time. Because mortality in lower 
socioeconomic groups/areas has decreased more slowly, socioeconomic disparities 
in cancer mortality have widened.
A previous study that analyzed American mortality data (ages 25–64 years) in 
2001 showed that lower education was associated with higher cancer mortality 
rates: compared with individuals with ≥12 years of education, the relative risk of 
cancer mortality for individuals with <12 years of education was 2.24 for white 
men, 2.38 for black men, 1.76 for white women, and 1.43 for black women [9]. 
These results were consistent with other review articles and studies [5, 7].
An epidemiological study of 11,464 American men and women reported that 
cancer incidence was higher among subjects of lower SES in terms of education and 
household income [10]. Compared with individuals with ≥16 years of education, 
the cancer incidence ratio for individuals with ≤11 years of education was 1.17 
(1.22 for men, 1.08 for women).
These associations had been examined across cancer sites. Here are just a few 
examples. A review of studies conducted in 21 countries between 1966 and 1994 
reported relationships between SES and cancer mortality rates in various cancer 
sites [5]. Cancer sites for which the incidence and mortality rates were higher when 
SES was lower included lung (men), laryngeal (men), oral (men), pharyngeal (men), 
esophageal, gastric, and cervical. However, similar association was not found in 
colon, melanoma, breast, or ovarian cancer. For breast cancer, a review paper 
reported that women with higher SES show higher breast cancer incidence, which 
may be explained by reproductive factors, mammography screening, hormone 
replacement therapy, and lifestyle factors [11].
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2.2  Survival in Cancer Patients
Survival rate was lower in cancer patients with lower SES, regardless of cancer site. 
A review of 42 studies on the association between cancer patient survival rates and 
SES found that most studies consistently reported that patients of lower SES had 
poorer survival rates than patients of high SES [12]. A study in the USA [13] also 
found that 5-year survival for lung, liver, kidney, colorectal, prostate, and breast 
cancers increased from low to high SES, with the smallest difference between the 
lowest and the highest SES (quintile) occurring for prostate cancer (−4.8%) and the 
largest difference for breast cancer (−9.8%) and liver cancer (−10.4%). These dif-
ferences by SES in the survival may reflect the socioeconomic disparity in examina-
tions and access to medical care for cancer.
2.3  Primary Prevention
The onset of cancer is known to be associated with the following: lifestyle habit 
factors (smoking, low intake of fruit and vegetables, infrequent exercise, obesity); 
human papillomavirus, hepatitis C and B virus, and Helicobacter pylori infections; 
and occupational exposure to asbestos [14–16]. The SES differences in cancer inci-
dence may reflect inequalities in smoking, obesity, physical inactivity, diet, alcohol 
use, screening, and treatment [8].
In many developed countries, smoking rates are observed to increase as SES 
declines, particularly among men [4, 15]. Smoking is an established risk factor for 
cancers such as lung, oral, pharyngeal, gastric, liver, colorectal, and bladder cancers 
[17]. In an analysis of approximately 400,000 persons in ten European countries, 
approximately 50% of the negative relationship between lung cancer incidence and 
SES (years of education) was explained by SES differences in smoking [18]. In 
addition, people in jobs with higher alcohol consumption and smoking rates (sales 
jobs, journalists, sailors) were reported to have higher rates of liver cancer and gall-
bladder cancer [19]. Meanwhile, differences in gastric cancer rates according to 
education are explained by differences in Helicobacter pylori infection (i.e., infec-
tion rates rise as education decreases) [20].
2.4  Secondary Prevention
The SES differences in secondary prevention (early detection and treatment for can-
cer) will also be observed in the SES difference in prognosis following cancer 
diagnosis.
Many reports have stated that cancer screening rates decrease as income and 
education decrease [4, 21]. For example, in an American survey conducted in 2000, 
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56.8% of women with <11 years of education and 80.1% of women with ≥16 years 
of education (aged ≥40 years) had had a mammogram within the past 2 years, while 
12.1% of women with <11 years of education and 23.0% of women with ≥16 years 
of education (aged ≥50 years) had had a mammogram within the past year [4]. The 
SES differences in cancer screening attendance rates may be caused by the follow-
ing reasons: low priority on cancer prevention because of the pressures of daily life; 
difficulty in obtaining accurate information on prevention and screening; not having 
a regular care physician who would recommend screening; and poor access to 
screening facilities because of neighborhood conditions [22].
Persons of lower SES have a higher chance of having advanced-stage cancer 
when diagnosed, as well as a lower chance of early detection [4]. For example, an 
analysis [10] of 15,357 American men and women found that subjects with 
≤11 years of education were 1.48 times more likely than subjects with ≥16 years of 
education to have advanced-stage colon cancer at the time of diagnosis. Similarly, 
subjects with a household income of ≤$12,500 were 1.38 times more likely than 
subjects with a household income of ≥$50,000 to have advanced-stage colon cancer 
when diagnosed. For women, those with ≤11 years of education were 1.77 times 
more likely than women with ≥16 years of education to have advanced-stage breast 
cancer at the time of diagnosis; while women with a household income of ≤$12,500 
were 2.30 times more likely than women with a household income of ≥$50,000 to 
have advanced-stage breast cancer when diagnosed. Another study in the USA [23] 
showed that low SES was associated with more advanced disease stage and with 
less aggressive treatment for breast, prostate and colorectal cancers.
Cancer is often diagnosed not only through screenings, but also in examinations 
that patients seek due to an awareness of their own symptoms. According to reviews 
of studies on the period of time from awareness of symptoms to cancer diagnosis, 
this interval is longer at lower SES [24, 25].
2.5  Cancer Treatment and Care
Socioeconomically disadvantaged cancer patients have been shown to present with 
more advanced disease, receive appropriate therapy less often, and suffer higher 
rates of mortality than those with no disadvantage [23, 26–28]. An American study 
of breast, prostate, and colon cancers [23] reported that the percentage of patients 
who failed to receive appropriate cancer treatment (as demonstrated in guidelines) 
was higher in the low SES neighborhood. Ward et al. [4] suggested the following 
causes of the SES differences in cancer treatments: (1) structural obstacles (lack of 
health insurance or other financial support, geographical distance to treatment facil-
ities); (2) factors relating to physician input (recommending different treatment 
because of the patient’s SES); and (3) factors relating to the patient’s response (mis-
trust of medical care, fatalism, lack of trust in medical personnel).
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SES differences may also exist in the quality of palliative care, such as pain man-
agement. In a review of previous studies, McNeill et al. stated that disparities in pain 
management result from the association of factors such as SES, race/ethnicity, 
enrollment in health insurance, and one’s neighborhood of residence [29]. Another 
study in New  York [30] found that 72% of pharmacies in predominantly white 
neighborhoods stocked morphine for cancer pain, versus only 25% of pharmacies in 
predominantly nonwhite neighborhoods.
3  International Comparisons
As we have demonstrated, the socioeconomic disparity of rising cancer incidence 
and mortality rates associated with declining SES has been observed in many coun-
tries. However, countries also differ in terms of SES differences in tobacco and 
alcohol consumption, as well as in terms of screening and medical care systems. 
Therefore, the socioeconomic disparity in cancer differs by country and region.
According to a study that compared the association between years of education 
and cancer mortality rates in ten populations in Europe [31], men with lower educa-
tion had higher lung cancer mortality rates in all populations. However, individual 
populations differed in terms of lung cancer mortality risk among lowly educated 
subjects in relation to highly educated subjects: whereas this relative risk was high 
in Austria (1.97) and the United Kingdom (1.95), it was low in Madrid (1.13). 
Among women, lower education was associated with higher lung cancer mortality 
rates in five of the ten countries (UK, Norway, Denmark, Finland and Belgium). 
Conversely, in Madrid, higher education was associated with higher lung cancer 
mortality rates. This variance across countries in SES differences in lung cancer 
mortality rates reflected the pattern of SES differences in smoking rates. Similarly, 
differences in mortality rates of alcohol-related cancers (oral, laryngeal, pharyn-
geal, esophageal, liver) by education were particularly large in France and 
Switzerland [32]. Another review paper has reported that SES differences in cervi-
cal cancer incidence are larger in North America and developing countries (South 
America, Asia, Africa) than in Europe [33]. Yet another review article reported that 
lower SES is associated with higher incidence of colon cancer in the United States 
and Canada, but with lower incidence of colon cancer in Europe [28].
4  Findings in Japan
This section demonstrates the link between cancer and socioeconomic status 
in Japan.
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4.1  Risk Factors for Cancer
Similar to tobacco smoking, alcohol intake, and less exercise, higher prevalence of 
cancer risk factors among low SES individuals has been observed in Japan [34, 35]. 
Tobacco smoking is the greatest risk factor for cancer incidence and adult mortality 
in Japan [36, 37]. Given the first priority, we focus on smoking inequality here. 
Previous systematic reviews of population-level tobacco control interventions and 
their effects on smoking inequality by socioeconomic status concluded that tobacco 
taxation reduces smoking inequality by income (although this is not consistent for 
other socioeconomic factors, such as education) [38]. However, similar results on 
smoking inequality by tobacco taxation were not observed in Japanese studies [39, 
40]. The taxation in 2010 did not decrease smoking inequality by income in Japan 
[40]. This might be a result of an excessively low tobacco price in Japan, according 
to the affordability index [41]. To reduce socioeconomic inequality in smoking, a 
dramatic increase in tobacco price would be necessary, especially in Japan where 
the tobacco price is very low [42].
4.2  Cancer Screening
Previous studies that have analyzed data from the Comprehensive Survey of Living 
Conditions, a nationally representative survey in Japan, reported that attendance 
rates of cancer screening were lower among lower SES populations, such as blue- 
collar workers, or persons with low income and no health insurance, than their high 
SES counterparts [43, 44].
To increase participation in Pap smear testing (cervical cancer screening), mam-
mography (breast cancer screening), and fecal occult blood testing (colorectal cancer 
screening), the Japanese government implemented out-of-pocket costs removal 
intervention since 2009 (since 2012 for the fecal test) [45, 46]. The changes of mul-
tiple inequality indices before and after the intervention suggested that this interven-
tion increased income-based inequality in Pap smear attendance but decreased the 
inequality in mammography attendance [46]. A differential effect across socioeco-
nomic groups was observed for the fecal test: current smokers and education achieve-
ment below high school level were identified as hard-to-reach populations that may 
be less sensitive to the cost-removal intervention, irrespective of gender [45].
4.3  Incidence, Survival and Mortality
In an ecological study of 67 municipalities in Osaka Prefecture, lower SES areas 
(municipality level) had higher age-adjusted mortalities and incidences of cancer, as 
well as lower rates of early diagnosis and 5-year survival [47]. In an analysis using 
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data from the Osaka Cancer Registry, cervical and corpus cancer patients living in 
higher SES areas (municipality level) had higher rates of early diagnosis and 5-year 
survival [48]. A study used a small area-based deprivation index (“Cho-Aza” level 
with average population 3000) in Osaka, and reported that cancer patients living in 
the deprived area were likely to have lower survival at 5 years, but no association at 
1-year survival for patients in the least deprived area [49].
A previous study of approximately 40,000 Japanese individuals found that lower 
education was associated with higher cancer mortality rates (relative risk: 1.17) 
[50]. However, another population-based cohort study to assess neighborhood 
deprivation and risk of cancer incidence, mortality, and survival reported that the 
neighborhood deprivation index has no substantial overall association with the risk 
of incidence, mortality, and survival from cancer [51]. The results of these studies 
may have differed because the direction of the association may differ by cancer site. 
While inverse association between SES and cancer outcomes was observed in most 
sites [5], a previous study in Japan found that women with a higher educational level 
are a high risk group for breast cancer [52].
5  Summary
SES differences in cancer are observed across various levels, including individual 
SES indicators such as income, education and occupation, and neighborhood-level 
SES (municipality level and small area level) worldwide and in Japan. Therefore, 
the socioeconomic inequality in cancer cannot be eliminated solely by efforts at the 
individual level. Combined efforts at various levels, such as governmental health 
care policies, efforts by medical institutions, and local initiatives, are necessary [4]. 
Although technological developments in cancer screening and treatment methods 
have improved mortality rates, some data show that SES differences are either 
unchanged or expanding [28, 46, 53, 54]. This situation has resulted in the creation 
of programs tailored to the needs of individuals with low SES [4, 55].
In Japan, the number of epidemiological studies focusing on SES disparities in 
cancer has increased in the past decade. However, this research topic includes many 
perspectives and aspects at various levels; results will differ across specific cancer 
site, country, area and outcome type (incidence, mortality, survival, and so on) [5]. 
Although this chapter only captured a few aspects of the evidence about “cancer and 
SES” (we can only focus on all cancer and some selected cancer sites; SES only 
included major individual-level socioeconomic factors of income, education, and 
occupation, and area-level deprivation), further deeper understanding of the 
 socioeconomic disparity in cancer and discussions of the proper roles of govern-
ment policy and various institutions are also necessary.
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1  Introduction
Social determinants of health are factors that are primarily responsible for health 
inequities. This chapter discusses social determinants of health from the perspec-
tives of socioeconomic status (SES) and coronary heart disease (CHD). We are par-
ticularly concerned with the pathways through which socioeconomic inequalities 
are translated into CHD and the strategy for preventing CHD.
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2  Overview of SES and Coronary Heart Disease
CHD is a broad disease category and consists of several conditions, the most preva-
lent being myocardial infarction and angina pectoris. CHD affects the vascular sys-
tem supplying the heart muscle and is attributed to build-up of atheromatous plaques 
that cover the lining of the coronary arteries. CHD is the leading cause of death over 
the long term in highly developed and industrialized Western countries, and many 
studies have been conducted on its causes and prevention. In Japan, CHD is the 
second-leading cause of death behind malignant neoplasm and has accounted for 
many cases of heart disease in recent years. In addition, acute myocardial infarction 
was one of four diseases targeted by regional medical care plans of Japan in fiscal 
year 2008. Risk factors for CHD are shown in Table 5.1. In addition to these risk 
factors, SES is also an important factor in CHD.
SES comprises factors such as income, education, and occupation (which 
includes being employed or unemployed and position at work). Low SES is associ-
ated with large increases in CHD risk in high-income countries [1]. For example, in 
countries like the USA and the UK, which are presumably at a more advanced stage 
of the cardiovascular disease (CVD) epidemic, there is an inverse relationship 
between SES and CVD mortality rates [2]. As the prevalence of CHD increases in 
industrialized and developing countries, it affects the more affluent classes initially 
and then percolates through the social classes [2]. Although the data are somewhat 
old, in developing countries like India and Hong Kong, this phenomenon is at the 
growing stage, and there is a higher CVD prevalence associated mainly with the 
high-income classes [2]. In Japan, whose population does not have distinctly large 
economic differentials, the “CHD epidemic percolation” postulation is less evident 
[2]. In a study on civil servants in Toyama Prefecture, no direct association between 
CHD and SES was observed [3]. In addition, in a Jichi Medical School Study, edu-
cational background was shown to be unrelated to CHD [4]. In Japan, with a 
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 continuous and a marked rise in total cholesterol, in sharp contrast to a constant fall 
in total cholesterol in other developed countries, age-adjusted CHD mortality 
declined between 1980 and 2008 [5]. Although there may be some protective factors 
unique to Japan, it is better to describe the relationship between SES and CHD.
CHD is caused by atherosclerosis through luminal narrowing or precipitating 
thrombi in the coronary artery walls that obstruct blood flow to the heart. 
Atherosclerosis is a lipoprotein-driven disease that leads to plaque formation at spe-
cific sites of the arterial tree through intimal inflammation, necrosis, fibrosis, and 
calcification. Although most plaques remain asymptomatic (subclinical disease), 
some become obstructive (stable angina), and others elicit acute thrombosis and 
may lead to an acute coronary syndrome. Rupture of thin-cap fibroatheroma and 
subsequent thrombosis may occur spontaneously, but, in some cases, a temporary 
increase in emotional or physical stress provides the final trigger for the event [6].
Although a direct association between SES and CHD has not been demonstrated 
in Japan [7], associations between some risk factors for CHD and some aspects of 
SES were reported in the Jichi Medical School Study. Namely, the study found that 
male white-collar workers have lower plasma fibrinogen concentrations than male 
blue-collar workers [8]. Many foreign studies have demonstrated not only a direct 
association between CHD and SES but also an association between CHD risk fac-
tors and SES; in particular, these studies have demonstrated that hypertension, 
hyperlipidemia, and diabetes mellitus are frequently observed among low-SES 
classes [9]. Lower SES is also reported to be associated with higher blood pressure, 
higher waist circumference, higher triglyceride levels in blood, and lower concen-
tration of high-density lipoprotein cholesterol [10].
Thus, SES is considered to affect CHD under certain conditions. One reason for 
the unclear association between the two in Japan may be the lack of factors related 
to low-income and unemployed individuals in surveys [7]. Although the prevention 
of lifestyle-related diseases at the individual level is already one of the initiatives of 
Health Japan 21, prevention based on social aspects remains almost completely 
unexplored. Therefore, our objective in this chapter is to demonstrate hints for effi-
ciently preventing CHD based on social aspects. We also discuss the mechanism of 
the link between SES and CHD as well as the possibility of preventing CHD based 
on aspects of SES. Using PubMed for literature searches, we referred to Western 
studies in which the association between CHD and SES was relatively clear. We 
searched for literature using the terms “{(cardiovascular heart disease) or (coronary 
heart disease) or (ischemic heart disease)} and {(socioeconomic) or (socio- 
economic)}.” We referred to reviews for general outlines and to original publica-
tions for individual research results.
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3  Pathway of the Effect of SES on CHD
This chapter concerns the pathways through which SES is translated into CHD, 
highlighting the likely role of psychosocial processes. Figure 5.1 shows the possible 
pathways.
3.1  Health Behaviors and Access to Health Promotion 
Resources and Medical Care
Studies in the UK and Sweden indicated that low-SES classes are generally charac-
terized by undesirable health behaviors, such as a high prevalence of smoking, 
unhealthy diet, obesity, and lack of physical activity [11, 12]. Low-SES classes also 
seldom use health-promotion resources such as health information and health 
checkups13 and tend to have an insufficient primary care [14]. Low-SES classes tend 
to delay hospitalization following cardiovascular events after CHD onset [14]. 
These behaviors are easily linked to exacerbation of symptoms and death. Thus, 
among low-SES classes, the multitude of risk factors and insufficient access to med-
ical care and health resources are considered to have negative effects on the onset 











Fig. 5.1 Pathways of the effect of socioeconomic status on coronary heart disease
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3.2  Psychosocial and Biological Pathways
Psychosocial factors related to SES can influence CHD risk via stimulation of neu-
roendocrine, autonomic, and immune processes. Psychosocial characteristics 
observed in low-SES individuals include chronic stress, large numbers of life events, 
depression, anger, hostility, and social isolation; these characteristics are risk factors 
for CHD through this psychosocial pathway [15]. Conversely, in high-SES indi-
viduals, the effect of stress is alleviated by greater senses of control, mastery, and 
perceived control [15].
The stress reaction is mainly regulated by an axial system consisting of two neu-
roendocrine systems: the hypothalamic–pituitary–adrenocortical (HPA) system and 
the sympathetic adrenomedullary (SAM) system. In response to physiological and 
psychogenic stressors, the HPA axis orchestrates the systemic release of glucocorti-
coids while the SAM system operates through adrenaline (Adr) and noradrenalin 
(NA) signals. Although these substances possess an anti-stress effect, chronically 
increased secretion causes damage to organisms. Prolonged high levels of cortisol 
(Cort), a representative glucocorticoid, result in the onset of diabetes mellitus 
because of its gluconeogenic effect. Chronically high levels of Cort increase vis-
ceral fat, thereby increasing blood pressure [16]. Cort also increases oxidative stress 
[17], thereby increasing the risk of CHD.  Cort has an anti-inflammatory effect, 
which normally works to prevent CHD. However, because chronically high levels 
of Cort result in low resistance, Cort ceases to exert a sufficient effect on target 
organs. This may, in turn, stimulate the immune system and cause inflammation 
[18]. Enhancement of the SAM system, on the other hand, causes Adr and NA to 
increase blood pressure, blood glucose, and inflammatory response [19]. Therefore, 
prolonged, chronically high levels of Adr and NA increase the risk of CHD.
We now discuss evidence for how differences in psychosocial characteristics 
caused by SES affect CHD. We discuss the psychological aspects, first followed by 
social aspects.
3.2.1  Depression
Prospective cohort studies provide strong evidence that depression is an indepen-
dent etiological and prognostic factor for CHD [20]. The high prevalence of depres-
sion in patients with CHD supports a strategy of screening for depressive symptoms 
in CHD patients [21].
Dysregulation of the HPA axis function is frequent in major depression, and 
hypercortisolemia can be a mediating factor in the relationship between depression 
and CHD development [22]. In addition, patients with major depression have been 
found to exhibit increased biomarkers of inflammation in both the periphery and the 
brain [18]. Patients with major depression exhibit higher plasma interleukin-6 levels 
following exposure to a psychological stressor than nondepressed, healthy control 
participants [18], thus explaining depressed individuals’ susceptibility to CHD onset. 
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Inflammatory cytokine levels are also increased in individuals with metabolic syn-
drome [23]. Therefore, inflammatory cytokines may have a synergistic effect on 
CHD. Furthermore, depression has been associated with heightened blood pressure 
and NA to behavioral tasks [24, 25]. This result suggests that the SAM system is also 
a factor contributing to CHD.
3.2.2  Hostility and Anger
Well-established associations have been documented between elevated levels of 
hostility/anger and CHD. Hostility increases blood pressure, catecholamines, plate-
let activation, and daily Cort secretion [26, 27]. Thus, both HPA and SAM systems 
are pathways for exacerbation of CHD. In addition, anger has been reported to pro-
mote oxidation in the body [28], indicating that oxidation may be associated with 
the pathway through which anger affects CHD.
3.2.3  Work Environment
The Job Demand Control (JDC) model is a well-known theoretical perspective 
regarding workload and work-related stress [29]. The JDC model emphasizes job 
demand and job control (decision latitude) with four working conditions: high- 
strain jobs (high demands and low controls), low-strain jobs (low demands and high 
controls), active jobs (high demands and high controls), and passive jobs (low 
demands and low controls). According to this model, individuals in lower positions 
experience higher strain [29].
The high strain group is reported to possess characteristics associated with CHD 
risk factors, such as enhancement of the SAM system [30] and higher levels of Cort 
in the blood [31]. Although many reports have demonstrated a relationship between 
high strain and blood pressure, there is also counterevidence that hypertension is not 
the link between high strain and CHD [32]. Therefore, there is some uncertainty 
regarding the mechanism of the link between high strain and CHD.
In mental stress-testing studies, which demonstrate the effect of a sense of control, 
participants demonstrate a positive relationship between strain and systolic blood pres-
sure when exposed to uncontrollable stress; however, no such association is observed 
for controllable stress [33]. These findings demonstrate that uncontrollable stress 
exerts a more harmful effect on CHD, even when the nature of the stress is identical.
3.2.4  Social Support
Social support is a factor that can exert a beneficial effect on CHD. Support in 
the workplace reduces the risk of CHD by decreasing heart rate during sleep, 
work, and leisure [15]. In a three-factor model in which “support” is added to the 
(two-factor) JDC model, CHD prevalence and mortality are high among the 
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high-demand/low- control/low-support group [23]. Social support is also a buffer 
factor against stress and depressive mood outside the workplace [34]. Therefore, 
social support should indirectly reduce CHD risk factors.
3.2.5  Summary of Psychosocial Pathway
Psychosocial factors can affect CHD through the effects of SES, as described above. 
As one’s chronic psychosocial state affects responses to acute stress, different responses 
to the same acute stress are observed for different SES. For example, in acute stress 
tests, participants with low SES exhibit larger responses in terms of biological indica-
tors (blood pressure, heart rate, etc.) than do participants with high SES [15].
3.3  Parents and Childhood
Some studies have indicated that one’s parents’ and one’s own SES during child-
hood will affect CHD in the future. For example, Swedish and American epidemio-
logical studies demonstrated an association between childhood SES and CHD in 
late middle age and onward [35, 36]. On the contrary, this association has been 
denied in Finnish and British studies [37, 38]. A separate British epidemiological 
study concluded that while SES has a major direct effect on CHD beginning in 
adulthood, childhood social environment affects CHD through employment and 
social status [39].
Thus, although the relationship between CHD and childhood SES appears not to 
be strong, childhood experiences can influence adulthood behavioral and psychoso-
cial factors (smoking, lack of exercise, hostility, occupational strain, unhealthy 
mental state, etc.), thereby becoming a factor for CHD [1]. In addition, infants with 
low birth weight are reported to be predisposed to CHD because of the effect of 
birth weight on subsequent biological indicators such as a blood coagulation sys-
tem, cholesterol levels, blood pressure, insulin resistance, and abnormal glucose 
tolerance [40]. Considering that mothers with low SES experience higher rates of 
babies with low birth weight, there may be a pathway through which birth weight is 
indirectly associated with CHD risk. Furthermore, stressful environments during 
pregnancy and in childhood diminish the functioning of the HPA and SAM systems, 
which may result in a subsequent predisposition for CHD [41].
3.4  Genetic Factors
CHD has a strong hereditary component. MCP-1, MCP-4, MIP-1, RANTES, and 
other genes associated with atherosclerosis have been identified as risk factors [42]. 
Although there has been no verification in relation to accumulation of higher-risk 
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genes according to the social gradient, and, thus, genetic involvement in the associa-
tion between SES and CHD is unknown, it is possible that exposure to exacerbating 
factors for low SES is involved in gene expression or epigenetic processes.
4  Hints on CHD Prevention
Socioeconomic inequalities in CHD occur in most Western countries and are of 
major concern to public health authorities. This may become a crucial problem in 
Japan as well. The World Health Organization cites “social and economic environ-
ment,” “physical environment,” and “individual characteristics and behaviors” as 
determinants of health. Specific examples are shown below [43].
• Income and social status: Higher income and social status are linked to better 
health. The magnitude of the gap between the richest and poorest people tends to 
reflect the differences in health.
• Education: Low education levels are linked with poor health, more stress, and 
lower self-confidence.
• Physical environment: Safe water and clean air; healthy workplaces; and safe 
houses, communities, and roads all contribute to good health.
• Employment and working conditions: People who are employed are healthier, 
particularly those who have more control over their working conditions.
• Social support networks: Greater support from families, friends, and communi-
ties are linked to better health.
• Culture: Customs and traditions and the beliefs of the family and community all 
affect health.
• Genetics: Inheritance plays a part in determining lifespan, healthiness, and the 
likelihood of developing certain illnesses.
• Personal behavior and coping skills: Balanced eating, keeping active, smoking, 
drinking, and how we deal with life’s stresses and challenges all affect health.
• Health services: Access to and use of services that prevent and treat disease influ-
ence health.
• Gender: Men and women experience different types of diseases at different ages.
These determinants of health can be applied in the prevention of CHD and the 
improvement of health [9].
Many of the above items are associated with social and economic conditions. 
This suggests that we should introduce CHD-prevention strategies that have seldom 
been conducted in Japan, focusing on socioeconomic factors.
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4.1  Intervention Through Education
Educational programs for the prevention of CHD have been carried out in the USA, 
Finland, Australia, Switzerland, South Africa, and Germany. These educational pro-
grams, which aim to reduce CHD risk factors, included local publicity campaigns, 
the establishment of designated smoking areas, and the use of mass media; these 
various programs have all generally achieved favorable results [9]. Although factors 
such as the spread of statin-based medicine and the improvement of social supports 
through intervention may be effective, broad education can also improve SES (in 
which education is a crucial factor).
4.2  Social Security Systems
Material wealth is strongly related to CHD throughout life, while poverty has harm-
ful effects not only on CHD but on overall health. Thus, social security systems take 
on major significance. In fact, societies with well-developed social security systems 
are considered to be healthier than market-oriented ones. Specifically, countries in 
the former group (Austria, Sweden, Norway, Denmark, and Finland) boast lower 
infant mortality rates and lower percentages of poor children than countries in the 
latter group (Belgium, Germany, the Netherlands, France, Italy, Switzerland, the 
UK, Ireland, the USA, and Canada) [44]. This finding demonstrates that given 
country health policies affect health and disease, including CHD. Therefore, such 
policies are an important factor in disease prevention. Considering that childhood 
SES affects health in adulthood [45], the improvement of SES through the develop-
ment of social security systems is a highly viable candidate for CHD prevention.
4.3  Support for Critical Periods in Life
Thirteen critical periods of the life course have been identified during which people 
are especially vulnerable to social disadvantage: fetal development; birth; nutrition, 
growth, and health in childhood educational career; leaving the parental home; 
entering labor market; establishing social and sexual relationships; job loss or inse-
curity; parenthood; episodes of illness; labor market exit; and chronic sickness [13]. 
During such adverse times, adequate support must be provided to maintain health 
and prevent illness. In addition to providing support on an individual level, provid-
ing support to the whole society may also be effective.
5 Coronary Heart Disease
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5  Summary
In developed Western countries, CHD is generally prevalent among low-SES 
classes. As we have introduced, the mechanism of this association is affected by 
many factors, such as a life course from birth to old age, lifestyle habits, and psy-
chosocial stress. In Japan, there are still few empirical studies on the association 
between SES and CHD; therefore, this relationship is not properly understood. 
Lifelong studies are necessary to devise strategies for improving SES and prevent-
ing CHD [46]. Socio-epidemiological studies will be needed to advance plans for 
evidence-based medical care in Japan.
References
 1. Clark AM, DesMeules M, Luo W, Duncan AS, Wielgosz A. Socioeconomic status and cardio-
vascular disease: risks and implications for care. Nat Rev Cardiol. 2009;6:712–22.
 2. Khor GL.  Cardiovascular epidemiology in the Asia-Pacific region. Asia Pac J Clin Nutr. 
2001;10:76–80.
 3. Sekine M, Chandola T, Martikainen P, Marmot M, Kagamimori S. Socioeconomic inequalities 
in physical and mental functioning of British, Finnish, and Japanese civil servants: role of job 
demand, control, and work hours. Soc Sci Med. 2009;69:1417–25.
 4. Honjo K, Tsutsumi A, Kayaba K, Jichi Medical School Cohort Study Group. Socioeconomic 
indicators and cardiovascular disease incidence among Japanese community residents: the 
Jichi Medical School Cohort Study. Int J Behav Med. 2010;17:58–66.
 5. Sekikawa A, Miyamoto Y, Miura K, et al. Continuous decline in mortality from coronary heart 
disease in Japan despite a continuous and marked rise in total cholesterol: Japanese experience 
after the Seven Countries Study. Int J Epidemiol. 2015;44:1614–24.
 6. Bentzon JF, Otsuka F, Virmani R, Falk E. Mechanisms of plaque formation and rupture. Circ 
Res. 2014;114:1852–66.
 7. Kagamimori S, Gaina A, Nasermoaddeli A. Socioeconomic status and health in the Japanese 
population. Soc Sci Med. 2009;68:2152–60.
 8. Hirokawa K, Tsutsumi A, Kayaba K, Jichi Medical School Cohort Group. Occupation and 
plasma fibrinogen in Japanese male and female workers: the Jichi Medical School Cohort 
study. Soc Sci Med. 2009;68:1091–7.
 9. Kaplan GA, Keil JE. Socioeconomic factors and cardiovascular disease: a review of the litera-
ture. Circulation. 1993;88:1973–98.
 10. Manuck SB, Phillips JE, Gianaros PJ, Flory JD, Muldoon MF. Subjective socioeconomic sta-
tus and presence of the metabolic syndrome in midlife community volunteers. Psychosom 
Med. 2010;72:35–45.
 11. Rosengren A, Orth-Gomér K, Wilhelmsen L.  Socioeconomic differences in health indices, 
social networks and mortality among Swedish men. A study of men born in 1933. Scand J Soc 
Med. 1998;26:272–80.
 12. Marmot MG, Smith GD, Stansfeld S, et al. Health inequalities among British civil servants: the 
Whitehall II study. Lancet. 1991;337:1387–93.
 13. Raphael D. Social exclusion—including processes of material deprivation, lack of participa-
tion in common societal activities, and exclusion from decision-making and civic participa-
tion—is the means by which low income causes cardiovascular disease. In: Raphael D, editor. 
Social justice is good for our hearts. Toronto: CSJ Foundation for Research and Education; 
2002. p. 21–34.
H. Tsuboi et al.
51
 14. Morrison C, Woodward M, Leslie W, Tunstall-Pedoe H. Effect of socioeconomic group on 
incidence of, management of, and survival after myocardial infarction and coronary death: 
analysis of community coronary event register. BMJ. 1997;314:541–6.
 15. Steptoe A, Marmot M. The role of psychobiological pathways in socio-economic inequalities 
in cardiovascular disease risk. Eur Heart J. 2002;23:13–25.
 16. Dhabhar FS, McEwen BS.  Bidirectional effects of stress and glucocorticoid hormones on 
immune function: possible explanations for paradoxical observations. In: Ader R, Felten DL, 
Cohen N, editors. Psychoneuroimmunology, vol. 2. 3rd ed. San Diego, CA: Academic; 2001. 
p. 301–29.
 17. Yamaji M, Tsutamoto T, Kawahara C, et al. Serum cortisol as a useful predictor of cardiac 
events in patients with chronic heart failure: the impact of oxidative stress. Circ Heart Fail. 
2009;2:608–15.
 18. Pace TW, Miller AH. Cytokines and glucocorticoid receptor signaling. Ann N Y Acad Sci. 
2009;1179:86–105.
 19. Flierl MA, Rittirsch D, Nadeau BA, Chen AJ, Sarma JV, Zetoune FS, McGuire SR, List RP, Day 
DE, Hoesel LM, Gao H, Van Rooijen N, Huber-Lang MS, Neubig RR, Ward PA. Phagocyte- 
derived catecholamines enhance acute inflammatory injury. Nature. 2007;449:721–5.
 20. Hemingway H, Marmot M.  Evidence based cardiology: psychosocial factors in the aetiol-
ogy and prognosis of coronary heart disease. Systematic review of prospective cohort studies. 
BMI. 1999;318:1460–7.
 21. Lichtman JH, Bigger JT Jr, Blumenthal JA, et al. Depression and coronary heart disease: rec-
ommendations for screening, referral, and treatment: a science advisory from the American 
Heart Association Prevention Committee of the Council on Cardiovascular Nursing, Council 
on Clinical Cardiology, Council on Epidemiology and Prevention, and Interdisciplinary 
Council on Quality of Care and Outcomes Research: endorsed by the American Psychiatric 
Association. Circulation. 2008;118:1768–75.
 22. Jokinen J, Nordström P. HPA axis hyperactivity and cardiovascular mortality in mood disorder 
inpatients. J Affect Disord. 2009;116:88–92.
 23. Grippo AJ, Johnson AK.  Stress, depression and cardiovascular dysregulation: a review of 
neurobiological mechanisms and the integration of research from preclinical disease models. 
Stress. 2009;12:1–21.
 24. Light KC, Kothandapani RV, Allen MT. Enhanced cardiovascular and catecholamine responses 
in women with depressive symptoms. Int J Psychophysiol. 1998;28:157–66.
 25. Kirschbaum C, Prussner JC, Stone AA, et al. Persistent high cortisol responses to repeated 
psychological stress in a subpopulation of healthy men. Psychosom Med. 1995;57:468–74.
 26. Suarez EC, Kuhn CM, Schanberg SM, et al. Neuroendocrine, cardiovascular, and emotional 
responses of hostile men: the role of interpersonal challenge. Psychosom Med. 1998;60:78–88.
 27. Shimbo D, Chaplin W, Kuruvilla S, Wasson LT, Abraham D, Burg MM. Hostility and platelet 
reactivity in individuals without a history of cardiovascular disease events. Psychosom Med. 
2009;71:741–7.
 28. Tsuboi H, Hamer M, Tanaka G, Takagi K, Kinae N, Steptoe A. Responses of ultra-weak che-
miluminescence and secretory IgA in saliva to the induction of angry and depressive moods. 
Brain Behav Immun. 2008;22:209–14.
 29. Karasek R, Baker D, Marxer F. Job decision latitude, job demands, and cardiovascular disease: 
a prospective study of Swedish men. Am J Public Health. 1981;71:694–705.
 30. Collins SM, Karasek RA, Costas K. Job strain and autonomic indices of cardiovascular disease 
risk. Am J Ind Med. 2005;48:182–93.
 31. Maina G, Bovenzi M, Palmas A, Larese Filon F. Associations between two job stress models 
and measures of salivary cortisol. Int Arch Occup Environ Health. 2009;82:1141–50.
 32. Kivimäki M, Head J, Ferrie JE, Shipley MJ, Steptoe A, Vahtera J, Marmot MG. Hypertension 
is not the link between job strain and coronary heart disease in the Whitehall II study. Am J 
Hypertens. 2007;20:1146–53.
5 Coronary Heart Disease
52
 33. Steptoe A, Cropley M, Joekes K. Job strain, blood pressure, and responsivity to uncontrollable 
stress. J Hypertens. 1999;17:193–200.
 34. Veiel HO. Buffer effects and threshold effects: an alternative interpretation of nonlinearities 
in the relationship between social support, stress, and depression. Am J Community Psychol. 
1987;15:717–40.
 35. Vagero D, Leon D. Effect of social class in childhood and adulthood on adult mortality. Lancet. 
1994;343:1224–5.
 36. Kittleson MM, Meoni LA, Chu NY, Ford DE, Klag J.  Association of childhood socio-
economic status with subsequent coronary heart disease in physicians. Arch Intern Med. 
2006;166:2356–61.
 37. Lynch JW, Kaplan GA, Cohen RD, et al. Childhood and adult socioeconomic status as predic-
tors of mortality in Finland. Lancet. 1994;343:524–7.
 38. Wannamethee SG, Whincup PH, Shaper G, et al. Influence of fathers’ social class on cardio-
vascular disease in middle-aged men. Lancet. 1996;348:1259–63.
 39. Marmot M, Shipley M, Brunner E, Hemingway H. Relative contribution of early life and adult 
socioeconomic factors to adult morbidity in the Whitehall II study. J Epidemiol Community 
Health. 2001;55:301–7.
 40. Forouhi N, Hall L, McKeigue P. A life course approaches to diabetes. In: Kuh D, Ben-Shlomo 
Y, editors. A life course approach to chronic disease epidemiology. Oxford: Oxford University 
Press; 2004. p. 165–88.
 41. Latendresse G. The interaction between chronic stress and pregnancy: preterm birth from a 
biobehavioral perspective. J Midwifery Womens Health. 2009;54:8–17.
 42. Sheikine Y, Hansson GK. Chemokines and atherosclerosis. Ann Med. 2004;36:98–118.
 43. World Health Organization. The determinants of health. http://www.who.int/hia/evidence/doh/
en/index.html. Accessed 4 July 2018.
 44. Navarro V, Shi L. The political context of social inequalities and health. In: Navarro V, edi-
tor. The political economy of social inequalities: consequences for health and quality of life. 
Amityville, NY: Baywood; 2002. p. 403–18.
 45. Poulton R, Caspi A, Milne BJ, et al. Association between children’s experience of socioeco-
nomic disadvantage and adult health: a life-course study. Lancet. 2002;360:1640–5.
 46. Ben-Shlomo Y, Kuh D.  A life course approach to chronic disease epidemiology: con-
ceptual models, empirical challenges and interdisciplinary perspectives. Int J Epidemiol. 
2002;31:285–93.
Open Access This chapter is licensed under the terms of the Creative Commons Attribution- 
NonCommercial- NoDerivatives 4.0 International License (http://creativecommons.org/licenses/
by-nc-nd/4.0/), which permits any noncommercial use, sharing, distribution and reproduction in 
any medium or format, as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence and indicate if you modified the licensed 
material. You do not have permission under this licence to share adapted material derived from this 
chapter or parts of it.
The images or other third party material in this chapter are included in the chapter’s Creative 
Commons licence, unless indicated otherwise in a credit line to the material. If material is not 
included in the chapter’s Creative Commons licence and your intended use is not permitted by 
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder.
H. Tsuboi et al.
53© The Author(s) 2020
K. Kondo (ed.), Social Determinants of Health in Non-communicable Diseases, 






In Japan, the mortality from cerebrovascular disease reached a peak in the late 
1960s, and then began to drop consistently. The current cerebrovascular disease 
mortality is two thirds of the peak rate (Fig. 6.1). However, cerebrovascular disease 
is the most common underlying disease in functionally dependent older adults and 
cannot be overlooked in public health. Moreover, given the recent call of amending 
the issue of health inequality in Japan and worldwide, success in terms of the reduc-
tion in the national average is not sufficient. This chapter examines future cerebro-
vascular disease measures by reviewing socioeconomic status (SES)-related 
inequalities in cerebrovascular disease based on previous academic knowledge.
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2  SES-Related Inequalities in Cerebrovascular Disease 
and Risk Factors in Foreign Countries
SES is strongly associated with health condition, and cerebrovascular disease is no 
exception. Income, educational background, and occupational stratum are often 
used as measurements of SES. In several longitudinal studies performed mainly in 
Europe and the USA, it has been shown that SES can predict death by cerebrovas-
cular disease by using any of these items [1]. For example, in a study performed in 
the USA, SES was separated into four categories by income, educational back-
ground, and occupational stratum to analyze mortality statistics by cause of death. 
The results showed that men with the lowest SES were 2.3 times more likely to die 
than men with the highest SES (data adjusted for age, survey year, sex, and race) 
[2]. According to a follow-up study in 50 million people per year in eight countries 
in Western Europe, similar to other primary disease, the cerebrovascular disease 
mortality was significantly higher (about 20–60%) in subjects with less education. 
Such impact was stronger with age [3]. There is also influential evidence in the 
Asian region. In a diachronic study performed in 580 thousand male public servants 
in Korea for mortality from both ischemic and hemorrhagic stroke, the worst group 
of the ranking that classified income into four groups was two times higher than the 
best group. In addition, SES-related inequalities were also observed in the fatality 
rate after onset [4].
Many studies have suggested that SES-related inequalities are found in the dis-
tribution of risk factors. A health and nutrition examination survey in the USA 
reported that cardiovascular disease risks such as smoking, lack of exercise, hyper-













































Fig. 6.1 Change of the mortality from cerebrovascular diseases and other leading causes (per 
100,000 population). Cited from Trends of health of nation in 2009, pp. 54
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regardless of race and sex [5]. However, for some risk factors the SES-related 
inequality has not been clear; for example, for the SES distribution of the serum 
cholesterol level, the results were heterogeneous [2].
3  SES-Based Inequality in Cerebrovascular Disease in Japan
Fukuda et  al. [6] evaluated the SES at the local community level by five phases 
using the college-going rate and income per person at the local community level in 
Japan and ecologically estimated the ratio of the mortality from cerebral hemor-
rhage and from cerebral infarction. As a result, the mortality from cerebral hemor-
rhage in the local community with the lowest SES was 1.29 times (between 1973 
and 1977) and 1.21 times (between 1993 and 1998) higher than the local commu-
nity with the highest SES. Similarly, the mortality from cerebral infarction was 1.16 
times and 1.19 times higher, respectively [6]. Fujino et al. [7, 8] analyzed 110,000 
data from a JACC Study and examined the association between educational back-
ground and leading causes of death. In the group with 15 years or less of education 
history, risk of death caused by cerebrovascular diseases after having adjusted for 
age was 1.23 times (men) and 1.44 times (women) higher than the group with 
18 years or more of education history. After having adjusted for smoking, drinking, 
working situation, and job type, this relative risk was slightly decreased (decreased 
to 1.21 and 1.38 for men and women, respectively) [7, 8].
4  SES-Related Inequalities of Cerebrovascular Disease Risk 
Factors in Japan
In an analysis of the individual data obtained from the Comprehensive Survey of 
Living Conditions 2001, the population with lower SES tended to show many risk 
behaviors [9]. The income was divided into quintiles and the percentage of smokers 
was estimated according to group. Regardless of age, occupation, and area of resi-
dence, the smoking odds in the lowest income group were significantly 1.29 times 
higher than the highest income group. Furthermore, most of the behaviors that 
become the main cardiovascular disease risks were associated with income level: no 
exercise habit (odds ratio, 1.42), undesirable dietary habits (1.28), holding psycho-
logical stress (1.15), no experience of medical examination (3.14). Notably, there 
was no significant association with drinking.
The association between smoking and SES was also observed in a survey per-
formed with 1361 public employees in Hyogo Prefecture in 1998. However, the 
association of SES with drinking (consumption every day or not) and exercise habit 
(moderate to high or mild and below) was unclear. For the biomarkers, the group 
with higher educational background and higher occupation stratum tended to show 
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significantly higher values for hemoglobin A1c, fasting blood glucose, triglyceride, 
and waist/hips ratio, and exceeded each diagnosis standard value for hypertension, 
hyperlipidemia, and diabetes [10]. In addition, the Aichi Gerontological Evaluation 
Study (AGES) (the early-stage project of the Japan Gerontological Evaluation 
Study: JAGES) performed with approximately 33,000 older people showed that the 
number of persons with the unfavored response for smoking and walking time was 
higher in the population with lower SES, by analysis of baseline data [11]. This 
study also suggested the presence of SES-related inequalities in medical access. 
According to the analysis by Murata et  al. [12], the percentage of persons who 
responded that “I delayed the day of medical examination” was significantly higher 
in low-income persons. The common responses to explain this action were “cost,” 
“distance,” and “transportation” [12]. In addition, in a cohort of public employees in 
Toyama Prefecture, SES-related inequalities were related to psychosocial stress 
[13]. Thus, it was found that SES-related inequalities existed in cerebrovascular 
disease and its risk factors. However, for occupation stratum, associations between 
SES and risk factors were unclear in women (e.g., stress), while for some items, 
further examination is required (assay of SES and lifestyle risks and sex differ-
ences) [14].
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Fig. 6.2 Mechanism hypothesis that low SES increase risk of stroke
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5  Pathways Linking SES and Cerebrovascular Disease
5.1  Material Poverty and Psychosocial Stress
There are two possible primary pathways linking SES and cerebrovascular diseases: 
material poverty and psychosocial stresses (Fig. 6.2). In the material poverty path-
ways, risk is increased by material deprivation in the population with lower SES: 
access to goods and services for health maintenance may be poor; appropriate health 
information may be difficult to obtain; long working hours leave little time for lei-
sure activities. Poor neighborhood environment may also contribute to the effect. 
For example, people living in impoverished areas may have difficulty in exercising 
safely because of public security or poorly maintained sidewalks, while access to 
vendors of fresh fruit and vegetables may be limited and access to cheap fast food 
may be easy [15].
For psychosocial stress pathways, persistent stress caused by low SES might 
promote risk behavior such as smoking and excessive drinking. Stress could also 
increase physiological risks directly. In a Korean large-scale cohort, after adjusting 
for conventional risk factors of stroke (smoking, exercise, height, drinking, serum 
cholesterol level, blood glucose level, hypertension, high body mass index, and 
place of residence), there was no change in the conclusions that a higher number of 
patients with cerebrovascular disorders were found in the population with lower 
SES [4].
The MONICA study of the World Health Organization followed 50 million peo-
ple in 32 countries. During 10 years or more of follow-up, there were few changes 
in the distribution of classic cerebrovascular disease risks including blood pressure 
and serum lipids. However, analysis of data from Russia and Denmark, where sig-
nificant economic upheaval occurred at the time, suggested that psychosocial stress 
caused by the macroeconomic crisis might contribute to death from cerebrovascular 
diseases, rather than conventional behavioral risks [4]. This potential direct influ-
ence of stress is known as “allostatic load” [16]. Persistent stress could affect the 
circulatory organs, immunity, and glucose metabolism and directly increase the 
risks of cardiovascular diseases.
The extent of load on the body from stressful daily life depends on the capacity 
to cope with stress, which could be a congenital trait or acquired after birth. In the 
AGES data, the population with lower SES showed lower ability to cope with stress. 
It was pointed out that subjective feeling of health is lower in such cases [11].
SES shows a health effect in each life stage from the period before birth up to 
adulthood. Accumulation of the impact may be expressed as biological and psycho-
social risks [17]. It is likely that there are critical or etiologic periods that may have 
great influence on cerebrovascular disease risks. Understanding these periods is 
important to develop strategies for prevention with life course perspectives [18].
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6  Policy Recommendations
6.1  Monitoring SES Inequalities in Cerebrovascular Diseases
Many societal conditions can change rapidly through globalization, financial crises, 
and decentralization. This makes the complete removal of health inequalities diffi-
cult, so discussion is required to determine which health inequalities are unaccept-
able and how they should be removed. Therefore, monitoring the magnitude and 
characteristics of diseases their risks across subpopulations and prioritizing the 
issues and subpopulations are important [19].
As mentioned in other chapters, a population strategy to design the social and 
built environments should be a primary measure to address health inequality. There 
is evidence on the efficacy of such interventions [20]. For example, price adjustment 
by taxation to cigarette and high caloric fast foods may be effective in reducing 
smoking and total calories consumed, weight loss, and glucose tolerance in the 
overall population [21, 22]. Health-promoting measures involving local residents 
are effective in raising health consciousness in the overall community and in build-
ing suitable infrastructure like sidewalks and parks [23].
From the “Dynamic of population statistics” by the Ministry of Health, Labour 
and Welfare. (1): Cerebrovascular disease indicates the total of cerebral hemor-
rhage, cerebral infarction, and other cerebrovascular diseases. (2): For subarachnoid 
hemorrhage, the data of other cerebrovascular diseases are reused. (3): The mortal-
ity from cerebrovascular diseases classified by illness has been listed in the vital 
statistics since 1951. Author’s note: The mortality from cerebrovascular disease has 
increased temporarily because of the issues for definition by application of 
ICD-10 in 1995.
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In 2018, chronic kidney disease (CKD) was estimated to affect approximately 850 
million people worldwide. Up to 10.5 million patients worldwide with CKD need 
dialysis or a kidney transplant, although many patients cannot receive these lifesav-
ing treatments because of high costs or lack of resources [1]. CKD has emerged as 
one of the highest-occurring, life-threatening, non-communicable diseases in both 
developing and developed countries.
As of December 31, 2017, there were 334,505 patients undergoing dialysis in 
Japan, an increase of 40,959 from January 2017. With the increasing number of new 
dialysis patients, the medical costs associated with this procedure now exceed 1 tril-
lion yen annually [2]. Therefore, the Ministry of Health, Labour and Welfare 
(MHLW) is aiming to improve the care and outcomes for patients with kidney dis-
ease in Japan through the early detection of CKD and adequate standardized treat-
ments. The MHLW set a goal of reducing the number of new dialysis patients to less 
than 35,000 by 2028 [3].
CKD is defined as kidney damage/injury for ≥3 months and/or a glomerular fil-
tration rate (GFR) <60 mL/min per 1.73 m2 for ≥3 months with or without kidney 
damage [4]. Socioeconomic status (SES) has been reported to be associated with the 
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onset of CKD [5–11]. In addition, individuals with lower SES may suffer from 
unrecognized and untreated CKD as well as end-stage renal disease [5, 6].
Zeng et al. [5] and Vart et al. [6] performed meta-analyses to explore the associa-
tion between SES and CKD. However, their meta-analyses did not include results in 
Japan. We explored the relationship between SES and CKD in other countries as 
well as in Japan and discuss factors related to the future direction of prevention 
measures for CKD.
2  Methods
2.1  Countries Other than Japan
Studies that measured the association between SES and CKD were systematically 
identified from PubMed. Studies published in English from the inception date of the 
database to June 2018 were retrieved. Keywords included “socioeconomic status,” 
“income,” “education level,” “occupation,” “chronic kidney disease,” “chronic renal 
failure,” and “dialysis.” Abstracts without full articles were excluded. The search 
yielded 71 articles.
2.2  Japan
Suitable studies that measured the association between SES and CKD were system-
atically identified from PubMed. Studies published from the inception date of the 
database to June 2018 were retrieved. Keywords included “socioeconomic status,” 
“income,” “education level,” “occupation,” “chronic kidney disease,” “chronic renal 
failure,” “Japan,” and “Japanese.” Abstracts without full articles were excluded. The 
search yielded two articles. Moreover, Japanese studies that measured the associa-
tion between SES and CKD were identified from the Japan Medical Abstracts 
Society. As a result of the search, there were no original articles; however, two 
abstracts were identified.
3  Results
3.1  Countries Other than Japan: Factors Associated with CKD
3.1.1  SES Status
Studies have compared different low SES areas and showed a higher incidence and 
worse prognosis of CKD among subjects living in the most deprived areas [5, 7–9]. 
A retrospective cohort study in Southampton and South-West Hampshire Health 
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Authority, United Kingdom (CKD incidence rate, 1701/100,000 persons per year) 
[7] examined the incidence of CKD in several low SES areas. Results showed that 
people living in the most deprived area had an approximately 40% higher incidence 
of CKD than those in other low SES areas. In another survey [8] in the United 
Kingdom, among five lower SES areas, the lowest rated area had the highest num-
ber of patients with CKD (19,599 patients per million population). In addition, liv-
ing in the lowest SES quintile area (most deprived area) as compared with the 
highest SES area (least deprived area) was associated with a greater risk for a lower 
estimated glomerular filtration rate (eGFR). This study also analyzed the risk for 
progressive CKD among 1657 patients according to the SES of their area of resi-
dence. The risk for progressive CKD was 6.7 times higher among men and 9.8 times 
higher among women from the lowest SES area than for CKD patients from the 
highest SES area. Moreover, a cohort study from the United States that examined 
12,856 participants [9] found that living in the lowest SES quartile was associated 
with more than twice the risk for progressive CKD compared with living in the 
highest quartile.
3.1.2  Income
A cohort study of 14,086 participants [10] in the United States reported that the 
hazard ratio (HR) for incident CKD was 1.10 [95% confidence interval (CI) 
1.01–1.20] in a middle-income group ($12,000–24,999) and 1.30 (95% CI, 
1.17–1.44) in a low-income group (<$12,000), with a high annual household income 
(≥$25,000) as reference. In a cohort study of 4735 participants in the United States 
[11], the HR for risk of progressive CKD among lower-income individuals 
(<$12,000) was 1.4 (95% CI, 1.0–1.9) compared with higher-income individuals 
(≥$35,000).
3.1.3  Education
A cohort study of 14,086 participants [10] reported that the HR for incident CKD 
was 1.09 (95% CI, 1.01–1.18) in the middle-education level group (high school/
equivalent) and 1.32 (95%CI, 1.20–1.45) in the low-education level group (<high 
school), using the high education level (>high school) as a reference. In a population- 
based case-control study of 1924 participants in Sweden, Fored et al. [12] demon-
strated that the odds ratio (OR) for risk of CKD among subjects with 9 years or less 
of schooling was 1.3 (95% CI, 1.0–1.7) relative to those who went to university. In 
a study of 60,202 individuals in Brazil [13], it was reported that a higher occurrence 
of CKD was observed among individuals with a lower education (illiterate/elemen-
tary education incomplete) relative to those with higher education (higher education 
complete) (prevalence ratio 1.65; 95% CI, 1.10–2.46).
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3.1.4  Occupation
Fored et al. [12] demonstrated that the OR of CKD among unskilled manual work-
ers was 1.72 (95% CI, 1.2–2.5) relative to professionals. In addition, they showed 
that among patients in the unskilled manual workers group, 27% had a GFR in the 
lowest quartile, 24% in the second quartile, 27% in the third quartile, and 21% had 
a GFR in the highest quartile. A cross-sectional study in the United Kingdom 
showed that lower occupational grade (clerical and support staff) was associated 
with a greater OR for decreased eGFR (OR 1.31; 95% CI, 1.12–1.53) [14].
3.2  Factors Associated with CKD in Japan
3.2.1  SES Status
We could not find any original articles from Japan that reported the relationship 
between SES and CKD by living area.
3.2.2  Income
Takagi et  al. [15] examined the relation between SES and mortality risk in 456 
patients undergoing hemodialysis (HD). They found that patients undergoing HD 
from households with an annual income <two million yen had a mortality risk that 
was 2.19 times higher than patients from households with an annual income of 
≥two million yen. In a study using data from the National Health and Nutrition 
Examination Survey in Japan, there were more people with CKD in low-income 
groups than in the higher-income group [16].
3.2.3  Education
Imanishi et al. [17] investigated the influences of education level on mortality and 
hospitalization among 7974 patients undergoing maintenance HD in Japan. They 
reported that patients with less than a high school education and patients who gradu-
ated high school with some college tended to have elevated mortality when com-
pared with patients who graduated from university.
3.2.4  Occupation
We could not find any original articles from Japan that reported the relationship 
between occupational stratification and CKD.
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4  Discussion
4.1  Relation of SES and Lifestyle with CKD
The incidence of CKD is closely related to unhealthy lifestyle behaviors, such as 
smoking, lack of exercise, and unhealthy eating styles [18–22]. According to 
Cockerham [23], lifestyle is fundamentally constrained by social hierarchy and an 
individual’s living conditions. Health-related lifestyles related to SES for both indi-
vidual and regional-level characteristics have been considered in some previous 
studies and different results have been reported [24, 25].
4.1.1  Smoking
Cigarette smoking is associated with an elevated risk for incident CKD/end-stage 
renal disease in the adult general population [18, 22]. Tobacco smoke is a major 
source of adult exposure to cadmium, and smoking contributes more to cadmium 
body burden than does the typical diet [26]. Cadmium is directly nephrotoxic and 
can induce renal tubular damage and a progressive reduction in eGFR [27]. Urine 
cadmium is an indicator of kidney and body burden, and the kidney is a critical 
target for cadmium toxicity, with renal tubular and glomerular damage manifested 
by proteinuria and progressive decreases in GFR, respectively [28]. There is also 
evidence that smoking is associated with many individual-level SES indicators, 
such as income, education, and occupation, and smoking is more frequent among 
socioeconomically disadvantaged people [29–31].
Smoking may be more common in people with a low SES for several reasons. 
First, smoking may serve as a coping mechanism that helps people deal with the dif-
ferent and stressful aspects of their daily lives. Lower family income was  associated 
with higher severe uncertainty stress (OR 1.25; 95% CI, 1.06–1.49) [32]. Both men 
and women with low SES were shown to experience more stress than those with 
high SES [33]. Second, people with low SES may be less knowledgeable with regard 
to information and resources for healthy behavior. Furuya et al. [34] reported that 
health literacy scores of low-SES people were low. People with low SES have been 
shown to be less knowledgeable about the harmful effects of smoking [29].
Among studies in Japan, Yun et  al. [30] indicated that the lowest household 
income group had a higher risk for smoking than the highest household income 
group in both men and women. A study of 32,981 older people in Japan observed 
smoking rates of 23.6% in men and 4.7% in women for those with less than 6 years 
of education and 18.9% in men and 1.9% in women for those with ≥13 years of 
education [31].
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4.1.2  Exercise
A lack of habitual exercise is an independent risk factor for CKD [35]. Exercise has 
many different health-related parameters in CKD. Exercise training is effective in 
combating muscle atrophy associated with CKD through upregulation of protein 
synthesis, increasing muscle mitochondria content, and reducing muscle catabolism 
[36]. Physical activity also counteracts many of the metabolic disturbances that pro-
mote the progression of CKD [37]. It has been shown that exercise habits are also 
related to SES [24, 25, 33, 38]. Participants with a higher educational level are more 
likely to be physically active and involved in sports [38]. Several points may explain 
the lower exercise habits among people with lower SES. First, environmental barri-
ers, such as neighborhood safety or inadequate street lighting, may directly and 
indirectly undermine exercise habits [39, 40]. Lack of parks and low-cost exercise 
facilities in lower SES areas may also contribute to these findings. Second, it is pos-
sible that the low-SES group spends more time watching television than the high- 
SES group. Andrade-Gómez et al. [41] indicated that television watching time was 
greater in those with a lower education. Increased time watching television, a pas-
sive and sedentary activity, may be associated with less recreational physical activ-
ity. Data on 32,981 elderly people in Japan also found that both men and women of 
low SES were more likely to walk <30 min/day. This finding was true for 47.3% of 
men with <6 years of education compared with 33.9% of men with ≥13 years of 
education [33].
4.1.3  Diet
The association between dietary macronutrients, especially protein intake, and the 
incidence and progression of kidney disease has been examined in multiple clinical 
trials [42]. Managing proper protein intake remains one of the most important modi-
fiable lifestyle factors in the progression of kidney disease to CKD. More severe 
protein restriction (<0.3 g/kg per day) reduces the decline in GFR [43]. Furthermore, 
high salt intake has been related to the development of CKD [44]. In addition, high 
intake of fresh fruit, vegetables, fish, and unsaturated fats (mainly olive oil) is asso-
ciated with a lower prevalence of CKD [45]. Several factors contributed to findings 
related to dietary habits and CKD. Poor eating habits are commonly found in people 
with low SES, partly because healthy diets are more expensive. Drewnowski et al. 
[46] demonstrated that higher consumption of fruit, vegetables, meats, and fish was 
associated with higher costs. In contrast, higher consumption of fats and oils, added 
sugars, and refined grains was associated with much lower costs. People of low SES 
may not be able to afford a healthy diet and thus tend to consume foods of lower 
nutritional value and lower quality. Second, people with less education may lack 
knowledge regarding healthy dietary patterns. Kuczmarski et al. [47] indicated that 
the relationship between health literacy and diet quality became stronger as the 
education level increased. Eating habits have also been reported to be related to SES 
in other studies [25, 46–49]. Daily consumption of fruits, vegetables, milk, meat, 
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rice, fiber, fish, and dairy products was shown to be lower in people with low SES 
than those with high SES; those with a lower SES show a higher daily consumption 
of cakes, salty/fatty snacks, sweet drinks, fast foods, and potatoes [25, 48]. Moreover, 
Li et al. [49] reported that the highest prevalence of low fruit and vegetable con-
sumption was observed among those aged ≥65 years and those who were illiterate 
or only had a primary school education.
4.2  Relation Between SES and Life Course in CKD
Previous studies have reported that adverse SES in adulthood is associated with 
adult CKD [50, 51]. The life-course perspective essentially reflects the study of 
long-term protective and risk factor effects of physical and social exposures from 
gestation through adult life, which may also reflect the incidence of CKD. That is, 
childhood SES may be related to the onset of CKD in adulthood.
Low birth weight (LBW) is strongly associated with childhood-onset CKD [52]. 
Brenner et al. [53] proposed that LBW may be associated with a congenital deficit 
in the number of nephrons, which would lead to a predisposition to reduced renal 
sodium excretion. Moreover, LBW can be attributed to intrauterine growth restric-
tion (IUGR; birth weight less than the tenth percentile for gestational age) or prema-
ture birth. LBW associated with IUGR has a stronger association with adult CKD 
[54], and increased prevalence of microalbuminuria, proteinuria, and lower GFR are 
seen among adults who had LBW [55, 56]. Shoham et al. [51] reported that salient 
risk factors and markers that are associated with both SES and CKD early in life 
include diet and birth weight. Previous studies indicated that many infants of moth-
ers with low SES had LBW [57–59]. Rammohan et al. [57] demonstrated that babies 
born to women with low family income were significantly more likely to have LBW 
than those born to women with medium family income (OR, 5.09; 95% CI 
1.59–16.32) or high income (OR, 2.29; 95% CI, 0.82–6.38), while Yaya et al. [58] 
reported that compared to those who had higher education, the OR of experiencing 
LBW babies was 1.73 and 1.56 for those below the primary and secondary educa-
tion levels, respectively.
Similarly, maternal diversity of nutritional intake before and during pregnancy is 
a critical factor influencing birth weight [59]. LBW was linked to poor diet, and 
poor diet is associated with low SES [57, 60]. Low education and income are con-
sidered a reason for LBW, which occurs frequently in low SES people. Lee et al. 
[60] indicated that women with high SES were more likely to consume healthier 
food and had better opportunities to maintain dietary profiles consistent with nutri-
tional recommendations or dietary guidelines. Rammohan et al. [57] reported that a 
low diversity of foods was more common in the diets of women with less education/
less income. Similarly, babies born to women with low family income were signifi-
cantly more likely to have LBW than those born to women with medium family 
income (OR, 5.09; 95% CI; 1.59–16.32) or high income (OR, 2.29; 95% CI 
0.82–6.38) [57]. It is possible that low maternal dietary diversity is caused by a lack 
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of dietary knowledge. Kim et al. [61] reported that the consumption of fruit, vege-
tables, red meat, and milk was significantly higher in subjects with a higher educa-
tion level. Another study supported the finding that people with a high education 
tend to have better dietary intake than people with a low education [62]. O’Brien 
et al. [63] reported that during pregnancy, a dietary education session was not effec-
tive among less educated women.
It is suggested that the low SES of parents leads to LBW in infants and increases 
the risk for developing adulthood CKD. In Japan, the proportion of LBW infants is 
increasing. According to the MHLW, the weight of LBW in infants has dropped 
200 g in the past 40 years [64]. In the future, these children may have an increased 
risk of CKD.
5  Summary
We demonstrated that low SES is related to the onset and progression of 
CKD. Moreover, we found that low SES of parents is associated with an increased 
risk for developing CKD in children. There are approximately 13.3 million Japanese 
patients with CKD [3], and this number increases every year. The number of patients 
who ultimately need dialysis is also increasing and approximately 330,000 Japanese 
are undergoing HD [2]. There are few reports on the association between Japanese 
CKD patients and SES. However, it is reported that there are many patients of low 
SES that are undergoing HD and experiencing CKD. Because SES is strongly cor-
related with the onset and progression of CKD, it is likely that standard approaches 
to promoting improvements in individual lifestyle habits alone will not be effective. 
Therefore, the MHLW must consider the development of programs that target low 
SES citizens to educate them about CKD and address unhealthy lifestyle behaviors 
such as smoking, lack of exercise, and unhealthy eating styles.
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In 2017, diabetes mellitus (DM) was estimated to affect 452 million patients world-
wide, a number that is predicted to grow to 693 million by 2045 [1]. DM has become 
one the most pressing and prevalent issues in the past few decades, hand- in- hand 
with the rising obesity crisis. It is now the seventh leading cause of death worldwide 
[2]. The number of deaths caused by DM increased from less than 1 million in 2000 
to 1.6 million in 2016 [2]. DM is a major risk factor for the development of micro-
vascular complications including nephropathy, retinopathy, and neuropathy as well 
as macrovascular complications including coronary artery disease, peripheral vas-
cular disease, and carotid artery disease [3]. With the rapid and alarming growth of 
DM, both the prevalence and major complications associated with DM need to be 
addressed.
In Japan, the number of patients with DM reached ten million in 2017 [4]. 
Moreover, 16,492 patients had diabetic nephropathy (DMN), which is the most 
common cause of the need for dialysis [5]. Therefore, the Ministry of Health, 
Labour and Welfare (MHLW) created a program to prevent progression of DMN for 
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those who have not been assessed or for those with high risk of severe DM who do 
not adhere to treatment regimens. This program aims to prevent the transition to 
kidney failure and the need for dialysis.
According to the International Diabetes Federation, diagnostic criteria for DM, 
include one or more of the following criteria: (1) fasting plasma glucose ≥7.0; or (2) 
2-h plasma glucose ≥11.1 mmol/L (200 mg/dL) following a 75-g oral glucose load; 
or (3) a random glucose >11.1 mmol/L (200 mg/dL) or hemoglobin A1c (HbA1c) 
≥48 mmol/mol (equivalent to 6.5%) [1]. The onset of DM and its relation to socio-
economic status (SES) have been reported. Individuals with lower SES may suffer 
from unrecognized and untreated DM [6–10]. Furthermore, the association of DM 
with SES has been shown to be related to a higher number of socioeconomically 
disadvantaged individuals living in an area as well as the characteristics of the 
area itself.
Agardh et al. [6] performed a meta-analysis to explore the association between 
SES and DM. They reported that compared with high educational level, occupation, 
and income, low levels of these determinants were associated with an overall 
increased risk of type 2 DM (T2DM); [relative risk (RR), 1.41; 95% confidence 
interval (CI), 1.28–1.51], (RR, 1.31; 95% CI, 1.09–1.57), and (RR, 1.40; 95% CI, 
1.04–1.88), respectively]. Wu et al. [7] demonstrated the relationship between low 
education and prevalence of DM in a meta-analysis and Suwannaphant et al. [8] 
showed this same relationship in a cross-sectional study. Nagata et al. [9] reported 
the association between occupation and prevalence of DM in a follow-up study in 
Japan, and Nagamine et al. [10] showed the relationship between low- income sta-
tus and the prevalence of DM in a cross-sectional study. Moreover, Lamy et al. [11] 
and Green et al. [12] demonstrated that a high prevalence of DM was strongly cor-
related with indicators of low SES, poor environmental quality, and poor lifestyles 
in an ecological study.
In this chapter, we introduce findings on the relationship between SES and DM 
in Japan and other countries, and discuss the future direction of preventive measures.
2  Methods
2.1  Countries Other than Japan
Suitable studies that measured the association between SES and DM were system-
atically identified from PubMed. Studies published from the inception date of the 
database to June 2018 were retrieved. Studies were restricted to those published in 
English and within the past 5 years. Keywords included “socioeconomic status,” 
“income,” “education level,” “occupation,” “diabetes mellitus,” “type 1 diabetes 
mellitus,” and “type 2 diabetes mellitus.” Abstracts without full articles were 
excluded. The search yielded 172 articles.
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2.2  Japan
Suitable studies that measured the association between SES and DM were system-
atically identified from PubMed. Studies published from the inception date of the 
database to June 2018 were retrieved. Studies were restricted to those published in 
English and within the past 5 years. Keywords included “socioeconomic status,” 
“income,” “education level,” “occupation,” “diabetes mellitus,” “type 1 diabetes 
mellitus,” and “type 2 diabetes mellitus,” “Japan,” and “Japanese.” Abstracts with-
out full articles were excluded. The search yielded three articles. Moreover, Japanese 
studies that measured the association between SES and DM were identified from 
the Japan Medical Abstracts Society. As a result of the search, two original articles 
and two abstracts were retrieved.
3  Results
3.1  Countries Other than Japan
3.1.1  Living Area
A high incidence and poor control of DM were reported in areas with residents of 
low SES [11–15]. For instance, a study conducted in Winnipeg, Manitoba, Canada 
(DM prevalence rate of 47.3 cases/1000 population) [12] found a high DM preva-
lence clustered in the City of Winnipeg which has a high percentage of Aboriginal 
population, as well as people with low educational levels, low family income, a high 
percentage of single parent families, high levels of unemployment, high numbers of 
vacant and placarded houses, high levels of crime, and high rates of smoking. In a 
survey [13] in the United States, individuals with incident DM were shown to reside 
in neighborhoods of people with lower education levels, lower median household 
incomes, and greater proportions of people living below the poverty line. Lindner 
et al. [14] indicated that a low-SES area was associated with an increased risk for 
diabetic ketoacidosis at all ages. A cross-sectional study from 2012 to 2013 con-
ducted using the Korean National Health Insurance Research Database [15] reported 
those living in rural areas were less likely to undergo HbA1c testing.
3.1.2  Individual Levels
Income
The Korea National Health and Nutrition Examination Survey (KNHANES) ana-
lyzed data from 2008 to 2014 in South Korea [16] and showed an increasing trend 
in the prevalence of DM in the low-income group. In assessing data from KNHANES 
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V, which was conducted from 2010 to 2012, Kim et al. [17] demonstrated that the 
odds ratio (OR) and 95% CI for the prevalence of DM among the lower income 
group was OR 2.87 (95% CI, 2.35–3.50) relative to higher income groups. Dinca- 
Panaitescu et al. [18] showed that the prevalence of T2DM in the lowest income 
group was 4.14 times higher than that in the highest income group. In addition, they 
reported that prevalence of DM decreased steadily as income went up [18].
Education
In a cross-sectional study, Suwannaphant et al. [8] demonstrated that the OR for the 
prevalence of DM among individuals with a lower education was 5.87 (95% CI, 
4.70–7.33) relative to individuals with a higher education. A cross-sectional study 
of 664,969 adults [19] reported the rate of increase in prevalence of DM was higher 
for adults who had a high school education or less compared with those who had 
more than a high school education (for interaction, P = 0.006 for <high school and 
P < 0.001 for high school). In a population-based nationwide cross-sectional study 
of 19,303 individuals in Korea [20], educational status showed a significant associa-
tion with DM; furthermore, the OR for DM increased with less education. The ORs 
were 1.41 (95% CI, 1.13–1.77) for elementary school or less, 1.33 (95% CI, 
1.08–1.65) for middle school, and 1.30 (95% CI, 1.09–1.54) for high school.
Occupation
Reviriego et al. [21] performed a cross-sectional study and showed that the preva-
lence rates of impaired fasting glucose levels, type 1 DM, and T2DM by occupa-
tional categories in a nationwide sample of a Spanish working population were 
greater among blue-collar workers than among white-collar workers. Cleal et  al. 
[22] showed that DM and low occupational status have a clear compound effect, 
showing that workers with DM with low-level occupations have a 1173% greater 
risk for early retirement than professionals without DM. Moreover, Shamshirgaran 
et al. [23] demonstrated that compared with people who were in paid employment, 
the age and sex-adjusted OR for prevalence of DM was higher in people who were 
retired (OR, 1.22; 95% CI, 1.16–1.29), or who were unemployed or involved in 
other types of work (OR, 1.17; 95% CI, 1.12–1.23).
3.2  Japan
3.2.1  Living Area
We could not find original articles from Japan reporting the relationship between 
SES and DM by living area.
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3.2.2  Income
Nagamine et al. [10] showed that compared with people in the highest income cat-
egory, prevalence ratios of women with DM for the lowest income category and the 
second-lowest category were 1.42 and 1.33 after adjusting for each SES factor. In a 
case-control study in 1993 [24], patients with DM had lower incomes than control 
participants, after adjusting for disability. Moreover, patients with low income were 
reported to have higher levels of complications of DM than those with higher 
income. For example, Funakoshi et al. [25] found that the ORs of having DMN were 
higher among patients with middle-income (OR, 3.61; 95% CI, 1.69–8.27) or low- 
income levels (OR, 2.53; 95% CI, 1.11–6.07), even after adjustment for covariates.
3.2.3  Education
Nishi et al. [26] found that Japanese men with a low level of education were more 
likely to have DM than those with a high level of education (OR, 2.55; 95% CI, 
1.21–5.39). Moreover, patients who had only graduated from junior high school 
were shown to have more complications of DM than patients with a higher level of 
education. For example, Funakoshi et al. [25] found that the ORs of having diabetic 
retinopathy were greater among patients who had graduated from junior high school 
(OR, 1.91; 95% CI, 1.09–3.34) than for patients who had graduated from college. In 
addition, they reported that the ORs of having DMN were greater among patients 
who had graduated from junior high school (OR, 2.38; 95% CI, 1.06–5.31) than for 
patients who had graduated from college.
3.2.4  Occupation
Hayashino et al. [27] demonstrated that compared with white-collar workers, the 
age-adjusted OR for prevalent DM was 1.91 (95% CI, 1.37–2.64) in blue-collar 
workers. Another study [28] showed that among those aged 40–49 years, the inci-
dence of DM in sales workers, which is considered a lower-level job, was signifi-
cantly increased compared with clerical, with a multivariate-adjusted hazard ratio 
(HR) of 1.55 (95% CI, 1.02–2.35). In contrast, the incidence of DM in technical/
professional workers and in managerial/administrative workers did not have a sig-
nificant HR in any model.
4  Discussion
Common determinants of DM include excess body fat and high blood pressure and 
lifestyle factors such as inadequate diet, physical inactivity, and stress. Therefore, 
lifestyle interventions are appropriate strategies to help prevent DM. However, as 
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mentioned in Chap. 7, unhealthy lifestyle habits are more common in low-SES 
groups [29, 30]. Moreover, in DM treatment, various self-care behaviors, such as 
diet, medication, and exercise, are required, and appropriate training is needed to 
help patients with DM to complete these self-management tasks. In addition, people 
of low SES have more difficulties with self-monitoring of blood glucose levels, 
because they cannot afford the test strips. The low-SES group may have worse self- 
care behavior than the high-SES group. Walker et al. [31] found that social determi-
nants of health were significantly associated with diabetic knowledge, self-care, and 
outcomes. Uchmanowicz et al. [32] suggested that higher education was associated 
with higher cognitive function and better self-care.
4.1  Diet
Consumption of whole grains, coffee or tea, low-fat milk and dairy products, mod-
erate alcohol consumption, fruit and vegetables, pulses, and nuts (in women only) 
are associated with a decreased risk for T2DM [33]. Conversely, consumption of 
foods high in fat and low in dietary fiber is associated with an increased risk for 
DM. High consumption of junk food, bread, and butter is associated with substan-
tial increases in the risk for DM. Gittelsohn et al. [34] reported that high junk food 
consumption was associated with a 2.4 times greater risk for DM. As introduced in 
Chap. 7, the daily consumption of fruit, vegetables, milk, meat, rice, and dairy prod-
ucts was lower in those with a low SES than those with a high SES, whereas the 
daily consumption was higher for cakes, salty/fatty snacks, sweet drinks, fast foods, 
and potatoes [30]. In terms of the relationship between childhood SES and adult 
eating habits, Hardy et al. [35] indicated that compared with children from high- 
SES neighborhoods, children from low-SES neighborhoods were generally more 
than twice as likely to have a high junk food intake, not eat breakfast daily, and eat 
fast food once a week or more. Junk foods are high-calorie foods, with high sugar 
contents. Obesity, which is mostly caused by high-calorie food intake, often leads to 
insulin resistance [36]. An unfavorable impact on body composition caused by poor 
eating habits could be one mechanism linking early childhood growth with a later 
increased risk for T2DM. Yanagi et al. [37] found that those with low childhood 
SES in Japan were 1.36 times less likely to consume fruit and vegetables than those 
with a high childhood SES. Li et al. [38] found a 6% lower risk for T2DM per 1 
serving/day increment of fruit intake and a 13% lower risk for T2DM per 0.2 serv-
ings/day increment of green leafy vegetable intake.
In addition, those who had been exposed to maternal malnutrition during preg-
nancy may have increased morbidity associated with metabolic diseases, including 
T2DM in adult life [39]. Similarly, Portrait et al. [40] showed significant associa-
tions between exposure to undernutrition during adolescence and the presence of 
DM at ages 60–76 years for women. These findings indicate that pregnancy and 
childhood diets are linked to the risk for developing DM in the future. The fetal 
origins of disease hypothesis suggests that the weight and nutritional status of a 
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woman before and during pregnancy can affect the long-term health of her children 
through programming of the adrenal-pituitary-hypothalamic axis during gestation 
[41]. These effects also increase the risk for T2DM, obesity, and hypertension [41]. 
Obesity may increase the risk for hypertensive disorders among pregnant women 
[42]. Hypertension during pregnancy has been associated with increased insulin 
resistance during pregnancy [43]. Gestational hypertension has been shown to dou-
ble the risk for development of T2DM in the mother within 17 years postpartum 
[43]. It has been reported that pregnant women and children with a low SES have 
poor eating habits. In a prospective cohort study in the United Kingdom [44], poorer 
nutrient intakes associated with deprivation were consistent with food choices: diets 
of the more deprived women were characterized by low intakes of fruit and vegeta-
bles and higher intakes of fried potatoes, crisps, snacks, and processed meat.
The reasons for poor eating habits in pregnant women with a low SES in child-
hood can be attributed to low income and less education, as discussed in Chap. 7. In 
Japan, recently pregnant women tend to lack energy intake, and gain insufficient 
weight during pregnancy [45]. Essentially, they are in a state of malnutrition. A 
preliminary prospective study [46] showed that a dietary pattern with a high intake 
of bread, confectioneries, and soft drinks, and a low intake of fish and vegetables 
during pregnancy might be associated with small birth weight and increased risk for 
having a small-for-gestational-age infant. Low birth weight is also associated with 
the onset of DM as well as chronic kidney disease [46].
4.2  Smoking
The World Health Organization recognizes smoking as a preventable risk factor for 
T2DM and endorses smoking avoidance/cessation as part of their lifestyle recom-
mendations [47]. Cigarettes and other smoking products contain a mix of chemical 
additives with the potential to impact metabolic health. In particular, the effect of 
nicotine is great. Nicotine has been shown to directly alter glucose homeostasis 
[48]. Thus nicotine plays an important role in the incidence of T2DM. As men-
tioned in Chap. 7, people with low-SES status are more likely to smoke [49, 50]. In 
the Japan epidemiology collaboration on occupational health (J-ECOH) study, 
Akter et al. [51] indicated that DM risk increased with increasing numbers of ciga-
rettes among current smokers. In addition, Fukuda et al. [52] reported that a low 
SES measured according to income and occupation in Japan was generally associ-
ated with higher likelihood of risky health behaviors, such as current smoking and 
excessive alcohol consumption. Furthermore, a Japanese study of a national inte-
grated project for prospective observation of non-communicable disease and its 
trends in the aged in 2010 (NIPPON DATA 2010) [53] indicated that women with 
≤9 years of education had a higher risk for passive smoking at home than women 
with ≥13 years of education (OR, 2.06; 95% CI, 1.31–3.25). The high proportion of 
smokers among people with a low-SES status is believed to be a result of inadequate 
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stress-coping behaviors and a lack of knowledge about the harmful effects of smok-
ing, as discussed in Chap. 7.
4.3  Exercise
Physical activity and exercise have a beneficial effect on a variety of factors relevant 
to DM. Exercise is recommended for both the prevention of DM and the treatment 
of people with DM [54]. However, many people of low- SES do not exercise [55, 
56]. Lin et al. [55] found women with sub-high- school education had significantly 
lower average levels of physical activity than women with education of high school 
or above. In Japan, Murakami et al. [56] indicated that respondents with a higher 
education showed a higher prevalence of habitual exercise than those with a lower 
level of education in all stratified groups. Koohsari et al. [57] found that low-SES 
areas were disadvantaged in environmental attributes related to walking, such as 
lack of footpaths, high crime areas, and low street lighting. They suggested that 
improving environmental factors related to walking in lower-SES areas may enhance 
walking, and thus reduce the gap between low- and high-SES areas. Because a 
lower SES is associated with more work-related physical activity, and less travel- 
related, recreational, and total physical activity [58], providing an environment that 
makes access to exercise easier may lead to increased exercise habits among the 
low-SES group.
In addition, an experience of childhood poverty is associated with lack of exer-
cise [59]. Low SES in childhood has a long-lasting adverse impact on numerous 
physical and mental health outcomes in adulthood [60]. Thus, low SES in childhood 
is linked to low SES in adulthood. Therefore, improving SES in childhood may 
promote better health behaviors in adulthood. Currently, childhood poverty is a 
major policy concern in Japan. The relative poverty rate of children in Japan was 
ranked 11th out of 41 developed countries [61], with a current relative poverty rate 
of children in Japan of 13.9% [62]. Therefore, providing health education for low- 
SES children may be important. DM often occurs in patients with low health liter-
acy [63–65]. There are many patients with low health literacy in the low-SES group 
in Japan [65–67]. Therefore, strengthening health education for those with low- 
SES may help reduce the incidence of DM among patients with a low SES.
4.4  Stress
Excessive stress is a risk factor for the onset of DM. Exposure to long-term stress 
affects the entire neuroendocrine system, activating the hypothalamo-pituitary- 
adrenal axis and/or the central sympathetic nervous system, which results in an 
increase in cortisol levels [68]. Insulin resistance and increased hepatic glucose pro-
duction induced by glucocorticoids result in increased plasma insulin levels [69]. 
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Moreover, stress stimulates the release of various hormones, which can result in 
elevated blood glucose levels [70]. Thus, psychological distress can be a cause of 
insulin resistance [71].
People in low-SES groups have more psychological distress than people in high- 
SES groups [72, 73]. As mentioned earlier, the living environment can increase 
stress levels in people in low-SES groups. Baum et al. [72] suggested that lower 
SES is likely to be correlated with settings with higher population density, noise, 
crime, pollution, discrimination, poor access to resources, and with hazards or 
deprivations. In addition, they proposed that limited income, education, and/or 
lower social class may cause people to live in poorer, stressful settings or may per-
petuate their living in such areas. Low household income and education level may 
also contribute to psychological stress. Markwick et  al. [74] indicated that low 
household income results in less disposable income to purchase healthy foods, 
engage in leisure time activities that may be an important source of physical activity, 
and afford safe and adequate housing and healthcare. A low level of educational 
attainment puts people at higher risk for unemployment, limits their likelihood of 
obtaining a job that pays a living wage, and is associated with lower levels of health 
literacy. Furthermore, the heavy workload associated with the need to work to finan-
cially support their lives may limit time for healthy food preparation and cooking.
Moreover, people of low SES have been shown to have poor stress-coping abili-
ties [75]. Low SES has been indirectly associated with poor mental health outcomes 
through the inability to adopt a suitable coping style [72]. Inadequate health behav-
iors such as smoking, poor diet, and lack of exercise are risk factors for developing 
DM. Psychological stress also decreases the motivation to take part in healthy life-
style behaviors both before and after the onset of T2DM [76, 77]. Stress leads to 
unhealthy behaviors such as poor food intake [78]. Deasy et al. [79] reported that 
high psychological stress scores were correlated with poor diet (OR, 1.03) and 
increased consumption of convenience foods (OR, 1.04). Emami et  al. [80] also 
reported that lower distress tolerance scores were related to higher levels of 
unhealthy eating. Cockerham et  al. [81] indicated that psychological distress is 
associated with frequent drinking in men, and hypothesized that once drinking prac-
tices are established for an individual, they continue, as habitual drinking is per-
ceived as suppressing distress. Furthermore, it has also been reported that distress is 
significantly associated with smoking in women who are distressed (OR, 1.064) 
[81]. Lipscombe et al. [82] indicated that smoking was associated with an increased 
probability of severe distress. The need for adequate stress-coping instructions for 
people of low SES is suggested.
5  Summary
We demonstrated that low SES is related to the onset of DM. In addition, we reported 
that there are many inappropriate health behaviors that increase the risk for develop-
ing DM in the low-SES group. In Japan, the MHLW, in as part of “Healthy Japan 
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21,” is designed to implement “A basic direction for comprehensive implementation 
of national health promotion.” [83] This initiative aims to improve lifestyle habits 
for people with DM and to reduce the number of patients with lifestyle-related dis-
eases. The policy points out that it is important to classify target groups based on life 
stage, gender, and SES to improve lifestyle habits. Moreover, the policy points out 
the need to improve lifestyle factors, such as eating appropriate foods, taking part in 
moderate exercise, stopping smoking, etc., and to provide a social environment that 
is conductive to these activities. In addition, the policy aims to implement specific 
health checkups and health guidance for subjects with a low SES. However, many 
people who have medical examinations are in the high-SES group [50]. Therefore, 
to improve lifestyle-related diseases such as DM, it may be necessary to proceed 
with measures such as low-cost sale of low-calorie foods, maintenance of parks 
where exercise can be carried out, and cessation of smoking in all public places.
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Exogenous deaths occur more often than expected. According to demographic sta-
tistics, exogenous deaths such as suicide and accidental death make up around 5% 
of the total number of deaths in Japan [1]. These numbers also include accidental 
deaths such as falling, drowning, injuries from smoke and flame, asphyxiation, and 
poisoning, as well as murders. In other words, exogenous deaths cover almost all 
deaths other than those categorized as illness and natural causes. In 2006, suicide 
prevention was recognized as a crucial task in public health because of the succes-
sion of years in which the total number of suicides tallied over 30,000. This situa-
tion saw the establishment of the Basic Act on Suicide Prevention in 2006.
Several research studies have clarified that there are strong correlations between 
exogenous deaths and socioeconomic factors (SES). For example, the Japan 
Collaborative Cohort (JACC) Study for Evaluation of Cancer Risk found that peo-
ple with a low academic level (aged 15 years or younger; junior high school level) 
are 1.8 times more likely to die by exogenous means than those with a high aca-
demic level (aged 19 years or over; college or university level) [2].
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Of the different exogenous deaths, this chapter focuses on suicide in particular, 
and introduces studies that have investigated its correlation with SES. Furthermore, 
the discussion also considers possible interventions against socio-environmental 
factors to prevent suicide.
2  Status Quo and Analysis
2.1  The Status Quo of Suicide in Japan
An international comparison by the World Health Organization (WHO) showed that 
the suicide rate in Japan has been the highest among the G7 countries (Fig. 9.1). 
Such trends can be used to explore negative correlations between each country’s 
suicide rate and social indicators such as marriage rate, gross domestic product, and 
natural population growth rate. Thus, committing suicide can be triggered by factors 
such as being single (or loneliness), low-income, and living in a depopulated area 
[3]. Temporal changes in Japan show that the number of suicide victims increased 
drastically in 1998 by about 8000 (30% increase from the previous year) to give an 
abnormally high number of suicide deaths surpassing 30,000 for 12 years in a row 
(Fig. 9.2). However, since 2010, the number of suicides has decreased each year to 
around 21,000 in 2016 (35% decrease from 2003).
To help analyze the causes behind these trends, the National Police Agency 
(NPA) revised the suicide statistic registration slip in 2007, allowing up to three 
resources to corroborate that the death was suicide, and including attribution of the 










G7 countries Death rate per 100,000 people.
Fig. 9.1 International comparison of suicide and accidental death rate between G7 countries [pop-
ulation demographic statistics, Ministry of Health, Labour and Welfare (MHLW)]. Note: “Mortality 
rate” refers to the number of deceased persons per 100,000 persons in the population. (Reference 
source: World Health Organization documentation (December 2016))
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was “health-related issues” with around 10,800 victims, followed by “financial and 
social problems” with around 3500 victims (Fig. 9.3) [4].
Around 70% of suicide victims in Japan are male. However, the lifelong preva-
lence rate of depression in Japan is around 5% for males and around 10% for females 
[5]. This implies that suicide ideation from mental illnesses cannot fully explain the 
causes of suicide. Thus, suicide may need to be analyzed by taking SES into account 
as one of the background factors.
Fig. 9.2 Trend of suicide victims in Japan. Long-term trends in number of suicides (Reference 
source: “Demographic Statistics,” Ministry of Health, Labour and Welfare)
Fig. 9.3 Number of suicides by cause and incentive (Reference source: “Suicide Statistics” 
National Police Agency). Note: Due to the possibility of recording up to three reasons and/or moti-




2.2  Ecological Analysis Focusing on Regional, Ethnic, 
and Generational Factors
Fukuda et al. [6] compared samples by dividing into five groups, using SES (i.e., 
average income and academic history of residents) by municipalities in 1965. The 
municipalities with the lowest SES had more than 1.4 times higher suicide mortality 
rates than the municipalities with the highest SES. The trends in this data showed 
that the ratio had expanded to more than 1.6 times in 1990 [7]. In an Australian 
study conducted during the same period, regions were similarly divided into five 
groups. This study also indicated that the district with the lowest SES had a suicide 
mortality rate more than 1.4 times that of the district with the highest SES [8, 9].
Such disparities are not only seen among regions, but also among racial minori-
ties that have historically been exposed to socioeconomic difficulties and received 
discrimination and abuse (Native Americans, Alaskan Natives, Maoris, Aborigines, 
and Korean residents in Japan). These groups have twice the suicide mortality rate 
than the average for where they are living (Fig. 9.4) [10, 11].
Although the suicide rate was low during World War II and during periods of 
high economic growth, studies have shown that suicide rate increased during the 
chaotic times immediately after the end of the War, from around 1955, around 1985, 
and when Japan experienced recession, as in 1998 (Fig. 9.5) [12, 13]. Sawada et al. 
[14] found a significant statistical correlation between unemployment rate and sui-
cide mortality [15, 16]: correlation coefficient R = 0.911.
Furthermore, Émile Durkheim argued a birth cohort effect, in which a group 
born during the same generation exhibits a certain tendency in his Study of Suicide 
Fig. 9.4 Age-specific suicide rate by indigenous status and sex in Australia, 2001–2010. (Source: 
Department of Health)
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more than a century ago [17]. Experiencing major stress (i.e., poverty and militarist 
education during wartime) during one’s susceptible infancy instills mental vulner-
ability. Thus, as years go by, these infants grow up and become unable to tolerate 
major socioeconomic changes (i.e., recession and associated unemployment), lead-
ing to taking their own lives. Recent epidemiology trends have also seen a gradual 
verification of the long-term (life course) impact; the biological and social factors 
during infancy can later influence the health state and illnesses during adulthood 
[18]. For example, a birth cohort of over 5300 subjects in Finland showed that 
approximately 80% of 27 men who attempted or committed suicide had suffered 
psychological problems by the age of 8 years [19]. In other words, low SES factors 
such as divorce, low income, depopulation, unprivileged ethnicity, recession, unem-
ployment, and poor historical environment during infancy may exist in the backdrop 
of suicide [20].
2.3  Analysis Focusing on Individual Factors
According to the population demographic statistics published by the Ministry of 
Health, Labour and Welfare (MHLW) to investigate the background of suicide vic-
tims, 70% of victims are adult males, and, in particular, 63% are unemployed. 
However, from 1998 onward when the suicide increased drastically, it was revealed 
that the suicide rates of employed and self-employed individuals also increased as it 
did for unemployed individuals (Fig. 9.6). This fact may indicate that people take 
their own lives after becoming unemployed through corporate downsizing, but at 
the same time, people who have stayed in the workplace have considerable stress, 
which may be a consequence of excessive workload (after forced redundancies) or 

































































Suicide rate (per 100,000 persons in the population)
Fig. 9.5 Trends in suicide mortality rate and unemployment rate in Japan from 1990 to 2009
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Because studies that investigate individual etiologies in detail use an individual’s 
private information, approval from the subject is required. However, it is impossible 
to earn the consent from victims of suicide. Furthermore, touching on the details of 
suicide may be considered taboo, and an individual analysis that goes back to the 
causes and motivation of suicide will be difficult. However, with the Basic Act on 
Suicide Prevention as an impetus, the Center for Suicide Prevention finally started 
to conduct psychological autopsy for clarifying actual conditions. They interviewed 
the family members and friends who knew the deceased well, based on the premise 
of providing care toward survivors [21].
Based on the data from over 300 suicide victims, there was an average of four 
reasons for people to take their own lives, confirming that the process that led up to 
suicide was by no means simple. The most common factors included family dis-
cord, exhaustion from taking care of senior citizens, multiple debts, bankruptcy, 
human relationships at work, unemployment, business slump, overwork, and 
depression.
3  Suggestion of Countermeasures
Partially because suicide has been considered as an individual issue, most adminis-
trative measures against suicide have only pertained to the health division such as 
depression countermeasures. However, suicide has been recognized as a signifi-
cantly political issue involving the entire government and the focus was shifted 
from just the “cause” to the “cause of cause.” Furthermore, it was confirmed that 
suicide needs to be prevented using multilateral initiatives, such as measures against 
bullying at schools and mental health awareness at workplaces.
Fig. 9.6 Trend of suicide victims by occupation in Japan (“suicide statistics” National Police 
Agency (NPA))
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Finland is one of the countries that has achieved significant suicide prevention 
measures, and psychological autopsies have been conducted with almost all surviv-
ing families of the suicide victims. The national suicide prevention strategy has 
taken shape through support toward those who attempted suicide, collaboration 
with the police, and measures against drug and alcohol dependency. In addition, 
lifestyle support for youths and unemployment countermeasures were conducted 
even during the adverse time of an economic slump around 1990. As a result, 
Finland was successful in reducing the suicide mortality rate by 30% within a 
decade [13, 19]. Surprisingly the total participation-type countermeasures had been 
supported by the awareness of all citizens (Fig. 9.7). In South Korea, where the situ-
ation is very similar to Japan with its high suicide rate, a Comprehensive 5-Year 
Suicide Prevention Measure was formulated in which unemployed, divorcees, 
depression patients, and those who were close to suicide victims were perceived as 
a high-risk group. The policy aims for the society as a whole to take proactive 
responses, including enhancement of a consultation system and induction of early 
treatments.
In the previously mentioned Durkheim’s Study of Suicide, egoistic suicide was 
also discussed [17]. He described this type of suicide as being caused by the exces-
sive loneliness and frustration resulting from the weakening of ties between indi-
viduals and the group. Egoistic suicide was said to have increased by the spread of 
individualism that took place after the industrial revolution [16]. At the time in 
Europe, the suicide rate was higher in the city than in the country, and higher among 
unmarried individuals than those that were married. Analysis of these trends found 
that modernized society weakened the bond of groups (i.e., regional and occupa-
tional), causing the isolation of society members. Furthermore, Lane has also argued 
for the relation between the drastic increase in depression and the weakening of 
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Fig. 9.7 Suicide mortality in Finland for 1969–2014. (Source: Statistics Finland)
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 culture [22, 23]. Motohashi et al. [5] claim that richness of social capital, which 
represents strong social bonds (i.e., social support, network, and sense of trust), is 
helpful in preventing suicide. In other words, having residents feel a sense of attach-
ment to their region and having trust for one another, improves solidarity and brings 
about public safety [24].
Thus, an effort made by whole society in suicide prevention may be effective. 
The WHO also released A Guideline for National Strategies and Their Practice. 
This guideline advocates twelve comprehensive approaches (Table 9.1).
4  Summary
Suicide is an extremely individual issue. However, suicide is a social structural issue 
at the same time [4]. Based on past findings, countermeasure initiatives should not 
be limited to raising the awareness on mental health problems such as depression. 
Instead, for a more fundamental solution, it is necessary to focus on SES, which is 
indicative of the background factors behind suicide. Social security policies for 
income and livelihood should be positioned as a suicide prevention method along 
with policies of creating a livable regional society. Not only “health policy” but also 
“policy in health” is much anticipated.
Table 9.1 Suicide prevention: A guideline for national strategies and their practice
1. Start from a measure that is feasible within the social and cultural circumstances and the 
financial situation of each country
2. Form an organization at a national level that fulfills the leading role in research, training, and 
practice of suicide prevention
3. Have people from various fields cooperate and coordinate to engage comprehensively from 
biological, psychological, and social perspectives
4. Accurately ascertain the state of suicide and the issues unique to each country that serve as 
background factors
5. Enhance the support system for high-risk groups
6. Strive to dispel prejudice related to psychological disorders and suicide
7. Enhance education systems for experts and supporters
8. Strive to educate general practitioners and strengthen their partnership with psychiatrists
9. Conduct suicide prevention education for youths
10. Provide psychological care for suicide survivors
11. Regulate the acquisition of a suicide method, such as firearms and poisons
12. Establish a cooperative system with the media to restrain copycat and cluster suicides 
caused by inappropriate broadcasting on suicide
Source: WHO, Preventing suicide; global imperative 2014 (SUPRE) [25]
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An individual’s health is influenced not only by genetic inheritance and/or personal 
lifestyle but also by social factors, including socioeconomic status (SES), which 
may reflect income, years of education, or social status. Most research in the field of 
depression is concentrated on the symptoms, and the biological and cognitive- 
behavioral explanations and treatments. A socioeconomic perspective offers differ-
ent possibilities to approach this disorder and to apply prevention measures. To date, 
studies in Japan and abroad have repeatedly demonstrated that people with lower 
SES are more susceptible to various forms of illnesses. This chapter explores the 
extent to which such health inequalities are present in depression.
Symptoms of depression include depressed moods, loss of interest in usual activ-
ities, and loss of appetite. If depression is prolonged, it will start to interfere with 
daily life, and, in some cases, it may even result in suicidal ideations or an actual 
suicide [1]. When we refer to the mental disorder, we usually use the term “major 
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depression,” although “depressive state/episode” is used when a person scores 
above the critical threshold on a screening test for depression and shows a variety of 
depressive symptoms. In this chapter, we use the term “depression” to refer to a 
broader definition that includes both a depressive state and the depressive disorder.
The prevalence of depression is highest among people suffering from other men-
tal disorders. According to the Global Health Estimates published by the World 
Health Organization (WHO) in 2017 [1], more than 300 million people, or 4.4% of 
the world population, are suffering from depression. The report shows that the prev-
alence rate of depression increases with age. For example, almost 8% of women and 
5.5% of men aged 60–64 years suffer from depression, compared with about 3% 
and 4.5%, respectively, for women and men aged 15–19 years. According to a study 
conducted from 2000 to 2001 [2] with 5363 senior citizens in four municipalities, 
8.4–12.0% were found to be in a state of severe depression, scoring 10 points or 
higher on the 15-item Geriatric Depression Scale (GDS-15). In another study from 
2003 [3] that used the same scale to assess senior citizens of 15 municipalities 
(excluding senior citizens who had been issued the Certification of Needed Long- 
Term Care), 8.1% were found to be in a state of severe depression. The average 
prevalence rate of depression in North America and Europe is estimated to be 9% 
[4], with a report [5] claiming that the lifetime prevalence in the USA was up to 
16.2%. According to research conducted between July and September 2017 by the 
Japan Productivity Center [6], 24.4% of the companies that took part in the research 
stated that mental disorders, including depression, had been increasing in the past 
3 years. According to the study, the peak of this trend was in 2006, when the major-
ity of the companies (61.5%) had reported mental disorders among their workers. 
The number of workers suffering from mental disorders remains high, which has led 
to an increasing societal concern about depression. Depression is not only closely 
related to suicide [1], but is also a risk factor for developing heart disease [7] and is 
a predictive factor for the need for long-term care in the future [8]. Furthermore, the 
relationship between depression and the onset of dementia has also been pointed out 
[9]. The impact of depression on society is significant; depression was ranked fifth 
out of all illnesses in 2016 in terms of its burden on society according to the forecast 
of the WHO in the Global Burden of Disease, based on the Disability-Adjusted Life 
Year (DALY) measurement [10].
2  Depression and Socioeconomic Status
Although the causes involved in the etiology of depression could be physiological 
(e.g., medication or illnesses such as cerebrovascular disease) as well as psychoso-
cial (e.g., stress) [11], the following sections mainly examine the psychosocial fac-
tors related to depression. To date, reasonably consistent data have been reported 
about depression being common among groups with lower SES [11]. A meta- 
analysis [4] (statistical analysis after integrating data from multiple papers) of 56 
research papers from 1979 onward that examined the relation between SES (income, 
education, and occupation) and depression showed that people with the lowest SES 
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were 1.25 times more likely to develop depression than those with higher 
SES. Moreover, it was found that the duration of suffering from depression was 1.25 
times longer and depression was 1.81 times more common among people from the 
lowest SES.  The Whitehall II study11 with British public servants reported that 
depression was more common among people in lower-level job positions. A research 
paper [12] on 2472 Spanish workers reported that the workers with more unstable 
employment status had a lower level of mental health [scores of 3 or higher on the 
12-item General Health Questionnaire (GHQ-12) that measures depression and 
anxiety]. It was found that while 5.6% of full-time male workers suffered from 
depression, the rate was 26.7% among those employed without a contract. Similarly, 
12.5% of full-time female workers suffered from depression, but the rate was 32.5% 
for women without a full-time contract.
While there have been few studies in non-western countries that examine the 
relation between depression and SES, those studies have shown similar associations 
between depression and lower SES. According to a study based on the National 
Family Research of Japan survey in 1999 [13] that used a nationwide sample (6985 
participants aged between 28 and 78 years), although no relation was found between 
depression and years of education, those from lower household income groups 
scored significantly higher on depression on the Center for Epidemiologic Studies 
Depression scale (CES-D). In a Japanese study conducted in 2003 [14] with 32,891 
senior citizens, it was found that while 17.4% of males with less than 6 years of 
education were categorized as being in a depressive state (a score of 10 or higher on 
the GDS-15), this was the case for only 5.4% of those with 13 or more years of 
education; approximately a threefold difference. Furthermore, the rate of depression 
among males from the lowest income group was 15.8%, while that in the highest 
income group for males was 2.3%, which is a difference between the two groups of 
6.9 times. Regional variations were also observed in the prevalence of depression in 
this study because higher rates of depression were identified in economically disad-
vantaged rural areas [3]. In their study from 2006, Kawakami et al. [15] used the 
occupational hierarchy of the International Standard Classification of Occupations 
(ISCO) [16] to show that the risk of being in a depressive state (a score of 16 points 
or higher on the CES-D) increased 1.05 times for males and 1.13 times for females 
for each step down in the occupational hierarchy levels. ISCO is an eight-level rank-
ing of employment ranging from managerial positions at the top level to physical 
labor at the bottom level; the classification is based on the educational and skill 
levels required for each particular occupation.
3  Background of Inequalities
There are two hypotheses as to how inequalities in terms of SES are related to 
depression: social causation and social selection. The social causation hypothesis 
states that various stress factors related to lower SES, such as illness or unemploy-
ment, would lead to depression. The social selection hypothesis, in contrast, refers 
to the idea that those who are susceptible to suffering from depression to begin with 
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(i.e., genetic vulnerability owing to family history related to depressive disorders) 
fall behind in society, which finally results in lower SES [17].
A British study [18] aimed to verify the social causation and social selection 
hypotheses by following 756 children of depressive patients for 17 years. The study 
showed that low parental education was related to increased risk of developing 
depression among the children. Furthermore, neither the parents’ nor the children’s 
depression was related to the children’s future SES, such as income, educational 
level, and occupation. Thus, the results did not support the social selection hypoth-
esis, which argues that suffering from depression will lead to a lower SES. A study 
[19] of 1803 American adolescents aged 18–23 years, found that adverse experi-
ences such as long-term unemployment and divorce of their parents, unintended 
separation from parents, separation from one’s own children (including stillbirth), 
life-threatening accidents and illnesses, betrayal from one’s spouse, suicide or mur-
der of one’s acquaintance, various forms of abuse, and being exposed to a robbery 
were related to the development of clinical depression and anxiety disorder. These 
adverse experiences were found to be more prevalent among the lower socioeco-
nomic groups. This association was even more prominent if the subject had suffered 
from post-traumatic stress disorder, drug addiction, and/or behavioral disorders in 
the past. Adverse experiences in childhood and being physically vulnerable at birth 
were also correlated with the development of mood disorders [11].
With regard to depression, the sense of control is also an important issue to con-
sider. A state in which one’s sense of control over a situation is deprived creates a 
feeling of helplessness, which increases the risk of developing depression [20]. It 
has been reported that when dogs are put in a situation in which they are being given 
electric shocks, with no means to escape from the shocks or to stop them, the dogs 
gradually become lethargic and do not attempt to escape even when they are given 
a chance to do so later. Subsequently, it was discovered that a depressed state could 
be artificially created in people as well, by depriving them of control [20]. The for-
mation of such a sense of helplessness is perhaps one of the reasons that the rate of 
depression is higher among people with lower SES, because depression is strongly 
related to adverse experiences from one’s birth onward. Such adverse experiences 
are frequently characterized by a lack of control over the events.
Although 33%–48% of the incidences of depression may be explained by genetic 
vulnerability, over half of the remaining depression cases are found to be caused by 
factors other than genetics [21]. This means that not only genetics but also the social 
environment, such as one’s home, workplace, and region of residence, are impor-
tant. The high prevalence of depression among workers from lower occupational 
levels may be related to the high job demands (i.e., quantity and quality of work) 
and the low level of control they are able to exert (e.g., the extent to which they can 
determine their work method based on their own judgement) [11, 12]. A study [6] 
conducted in Japan that examined workplace conditions found that poor communi-
cation between co-workers and a lack of opportunities for training or promotion 
were related to an increase in mental disorders among workers. Furthermore, a 
Danish longitudinal study [22] of 4133 workers found that a low level of control at 
the workplace, a lack of support from managers, and an unstable employment 
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 situation were significantly related to the onset of a depressive state within the fol-
lowing 5 years. Depressive symptoms were measured using the 36-item Short Form 
Health Survey (SF-36), a widely used quality-of-life scale. A similar correlation 
was also reported in the Whitehall II study [11]. The findings from the above- 
mentioned studies suggest that a lower SES increases an individual’s susceptibility 
to falling into a state in which the sense of control has been taken away or denied, 
which, subsequently, could lead to the development of depression. Thus, this pattern 
could be considered a valid explanation of the inequalities in SES with regard to 
depression.
4  Possible Countermeasures
As discussed above, depressive states and depression are more frequent among peo-
ple with low SES, and the development of depression is influenced not only by 
individual factors but by one’s surrounding environment as well. There is no doubt 
that expansion of the knowledge on depression and early detection and treatment of 
depression are necessary [1]. According to the life course approach, which focuses 
on the impact of the environment during infancy on health during adulthood [11], 
an enhancement of health and welfare services is required to prevent depression in 
the socially vulnerable (i.e., the poor). Moreover, educational institutions, from pre-
school to university education, should take caution not to induce disadvantages for 
students based on differences in income. Hence, the coordination of related organi-
zations, such as welfare, educational, or medical organizations, and the cooperation 
of local societies are indispensable.
Measures to prevent depression at the workplace are also crucial. As mentioned 
above, lower levels of control facilitate the development of depression [20]. Thus, 
there may be some merit in providing opportunities for workers to become involved 
in decision making. Furthermore, given that lack of support and unstable employ-
ment are predictive factors of depression, support at the workplace (i.e., appropriate 
work management and hiring external experts) and improvements in working con-
ditions, including compensation and holidays, are also important.
In considering the topic of depression, natural disaster victims cannot be over-
looked, because adverse life experiences are strongly associated with this disorder 
[12]. Recent evidence [23] from Japan demonstrated that group exercise reduced 
depressive symptoms among survivors of the Great East Japan Earthquake. Although 
the authors did not specify the type of group activities used, they reported that peer 
social support or enjoyment were found to mitigate the worsening depression symp-
toms. This study result indicates that promoting participation in such activities for 
those at risk of depression is a worthwhile approach. Another study [24] demon-
strated that lower socioeconomic gradients of depression are observed among the 





Research in western as well as non-western nations has reported that depression is 
common among people with lower SES, resulting in health inequalities, particularly 
among those with lower income, lower education, and low-paid occupations [11]. 
Individuals with fewer years of education and low income are more susceptible to 
suffering from depression, while an unprivileged environment during childhood 
increases the likelihood of developing depression during adulthood [4]. Measures 
against depression often tend to focus on an individual’s genetic predisposition or 
are otherwise reduced to focus only on the individual. However, in addition to indi-
vidual predisposition, adverse experiences also relate to depression. Furthermore, 
countermeasures for unstable employment and employment support for youths are 
essential. Given the impact that the social environment has on individual health, the 
discussion on countermeasures for depression should be widened to also focus on 
social environment factors.
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1  Worldwide Trend of Dementia
The number of people living with dementia worldwide is rising rapidly. Dementia 
is considered to be one of the greatest global challenges for health and social care in 
the twenty-first century. The condition is associated with physical, psychosocial, 
and economic burdens on individuals and society [1, 2], and is one of the principal 
causes of disability and dependency among older populations. It is a significant 
public health issue not only in Japan but all over the world, given the growing inci-
dence and high prevalence rate, primarily due to global aging. It is reported that 
about 47.5 million people were living with dementia in 2015, and the number is 
projected to reach 65.7 million in 2030 and 115.4 million by 2050 worldwide [3]. 
Another estimate speculates that dementia patients will increase to 75.6 million by 
2030 and reach 135.5  million by 2050 [4]. Furthermore, following the World 
Alzheimer Report 2018, the projection was revised upwardly and reached 50 mil-
lion in 2018, 82 million in 2030, and 152 million in 2050 [5]. The total estimated 
global cost of dementia was US$818 billion in 2015, which is an increase of 35.4% 
over the estimates of previous years, and the global cost of dementia is expected to 
continue to increase [4]. About 85% of dementia costs are related to family and 
social care rather than medical costs. Dementia affects not only an individual but 
also the wider range of family, the  community, and society  in general; people 
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affected by the disease lose potential opportunities to participate socially and eco-
nomically and require health and social care.1
1.1  Dementia in Japan
Japan is one of the most rapidly graying societies in the world. Based on national 
statistics, the Ministry of Health, Labour and Welfare (MHLW) estimated the num-
ber of older people (those aged 65 years and over) living with dementia as 4.62 mil-
lion in 2012 and another four million were estimated to have symptoms of mild 
cognitive impairment (MCI). However, the estimated prevalence rate varies depend-
ing on the data sources. A public long-term care insurance database estimates the 
prevalence of dementia patients among the over 65s as, 9.5% in 2010 and 12.8% in 
2025. Those included in the estimated were people with a clinical diagnosis of 
Grade II-a or higher according to the national standardized long-term care insurance 
evaluation system. This number is 2.80 million in 2010 and predicted to be 3.45 mil-
lion by 2015 and 4.70 million by 2025. The evaluation method of the long-term care 
insurance system  uses information on physical, cognitive and social conditions 
including the availability of care resources for the patient. Details of the system are 
reported in a validation study examining identification of dementia diagnosis and 
evaluation in the public long-term care insurance system [6]. A synthesis for the 
findings from Japanese population-based studies suggested an increasing trend for 
dementia prevalence [7–13]. Among them, the Hisayama study only reported the 
long-term trends for age-standardized dementia prevalence of 6.8% in 1985, 4.6% 
in 1992, 5.3% in 1998, 8.4% in 2005 and 11.3% in 2012 in a rural community with 
a population size of around 8000 [7]. The trend for dementia in representative sam-
ples of Japanese, however, remains to be clarified.
Among global figures, it has  been reported that age-specific new dementia 
 incidences have declined in the past few decades in some high-income western 
 countries, including the USA, France, Denmark, the Netherlands, Sweden, and the UK 
[14–20]. In 2013, the Framingham Heart Study [17] reported that age-specific inci-
dence rates of dementia had decreased by almost 20% in the past three decades. These 
days, a limited number of countries have reported a sharp increment in the age-spe-
cific incidence rate among high-income countries. Japan, however, has not reported a 
decreasing trend of age-specific incident cases. Moreover, a review on 14 studies that 
investigated trends in dementia prevalence (nine studies) and incidences (five studies) 
from high-income countries suggested that except for the Japanese study, most of 
the studies indicated stable or declining trend of new incidences of dementia [15]. 
This may be due to different trends in dementia occurrence, or it may relate to 
1 In this chapter, we used the term ‘dementia’, which derives from the Latin words ‘De’ (= out of) 
and ‘Meus’ (= mind). In DSM-5 (Diagnostic and statistical manual of mental disorders, version 5) 
the term ‘dementia’ has been replaced by ‘Major neurocognitive disorders’. However, in this chap-
ter, we used ‘dementia’ based on its familiarity and its frequent use in the literature we reviewed.
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different sources of data, diagnostic methods and changing criteria of dementia 
evaluation, which requires further examination.
At the same time, these findings of decreasing trend of age-specific incidence rate 
in some countries may suggest that dementia among the population can be prevent-
able by targeting a number of modifiable risk factors. Some of the significant indi-
vidual levels of behavioral and psychosocial changes and/or societal improvements in 
living conditions, including education, occupation, and healthcare conditions might 
be related to reduced risks of dementia incidence.
1.2  The Cost of Dementia
The transition phase during which a society from ‘aging’ (7% ≧ 65+) to ‘aged soci-
ety’ (14% ≧ 65+) is considered to be a period in which preparation can be made for the 
infrastructure and social security systems to support an older population. Japan only 
took 24 years to become an aged society, while other European counties took a lon-
ger period; for example, 115  years in France or 45  years in the  UK.  However, 
other East Asian countries will take an even shorter time than Japan: 18 years in 
Korea and 20 years in Singapore to reach an aged society. Achieving preparedness 
for a dementia-friendly society is more difficult in those rapidly aging countries and 
the role of prevention is becoming increasingly important.
The World Alzheimer Report [21] pointed out that two-thirds of dementia 
patients currently live in low- or medium-income nations (Fig.  11.1), and these 
countries are expected to see a sharp increase in the number of such patients. In 
2010, the total global societal costs of dementia were estimated to be US$ 604 bil-
lion, 818  billion in 2015, 1  trillion in 2018 and 2  trillion by 2030 [22]. This 
Fig. 11.1 Increasing numbers of dementia patients in high-income, and medium- to low-income 




corresponds to 1.0% of worldwide gross domestic product (GDP) in 2010, or 0.6% 
if only direct costs are considered. The Japanese government reported the annual 
cost for medical and social care for dementia in 2014 to be 14.3 trillion Japanese 
yen which is 3% of Japanese GDP. Of these, the costs for healthcare, long-term 
care, and informal care are 1.91 trillion (se 4.91 billion), 6.44 trillion (se 63.2 bil-
lion), and 6.16 trillion (se 12.5 billion) Japanese yen, respectively. It is expected to 
increase to 24.3 trillion in 2060. The cost per person with dementia appeared to be 
5.95 million (se 27 thousand) yen in 2015 [23]. If these estimates are accurate and 
60% of dementia patients worldwide require care in developing countries, serious 
problems will emerge because the medical and social security systems in such coun-
tries are not yet able to support this number of advanced dementia patients.
It is important to understand the determinants of dementia from the perspectives 
of social determinants of health (SDH) to prevent the onset of disease and to mini-
mize disparities in healthy aging among the older population in societies facing an 
era of worldwide aging.
2  Health Disparities in the Onset of Dementia Based 
on Socioeconomic Factors
Livingston et al. [3, 24] suggested that around 35% of dementia cases are prevent-
able and attributable to a combination of modifiable lifestyle-related factors. These 
include early determination of education (at age 11 or 12 years), mid-life hyperten-
sion, obesity, hearing loss and later-life depression, diabetes, physical inactivity, 
smoking, and social isolation. On the other hand, unmodifiable factor, a well-known 
major genetic risk factor, including Apolipoprotein E (ApoE) ε4 allele [25, 26] is 
calculated to be related to a 7% of dementia cases based on a weighted population 
attributable fraction calculation [3, 27].
In 2018, the World Health Organization issued lifestyle guidelines to reduce the 
risk of dementia. It emphasized the basics of regular exercise, eating a balanced 
diet, stopping smoking, drinking in moderation, and staying socially and intellectu-
ally active. Furthermore, control of body weight, maintaining healthy blood pres-
sure, cholesterol and blood sugar levels are suggested to be important factors related 
to dementia incidence.
Among the risk factors regarding social determinants of healthy aging, it is 
important to understand the socioeconomic background and its association with the 
incidence and prevalence of dementia, as it is strongly connected with lifestyles and 
elevated biomarkers. In this chapter, we review the relationship between onset of 
dementia and socioeconomic status (SES), which includes educational attainment, 
length of education, occupation, income, parents’ educational history, and income 
level during childhood. Although some studies [28, 29] have found no association 
between SES and dementia onset, most have concluded that a disadvantaged SES is 
associated with increased risk of the onset of dementia including  both Vascular 
dementia (VaD) and Alzheimer’s dementia (AD) [30–36].
K. Shirai and H. Iso
109
2.1  Education and Risk of Dementia
Researchers have long discussed the relationship between shorter education and 
higher risks of incidence and prevalence of dementia including its mechanism of 
occurrence. Meta-analysis of 13 cohort and 6 case-controlled studies concluded that 
a shorter period of education is associated with higher risks of developing dementia 
[37]. Those with a shorter education had a 1.59-fold greater relative risk of develop-
ing dementia than those with a longer education. This relative risk came from a 
1.80-fold higher risk of Alzheimer’s dementia (AD), and a 1.32-fold higher risk of 
non-Alzheimer’s dementia. A pooled analysis of four European countries in the 
EURODEM Study (16,334 subjects) showed that a shorter education (8–11 years 
and less than 7 years) indicated a higher risk of developing dementia than those with 
12 years or more education [38]. However, the results showed gender differences. 
For women, the  findings suggested that compared with a  longer education (12+ 
years), those with a middle-level (8–11 years) have a 2.5-fold greater risk, and those 
with a shorter education (up to 7 years) have a 3.8 times greater risk of developing 
all types of dementia. Considering the risk of developing AD in women, those with 
a middle-level education showed a 2.6-fold greater risk relative to longer education, 
while women with shorter education showed a 4.3-fold greater risk. However, no 
such association was observed in men [38]. Reports from the studies included in this 
research, such as the PAQUID project [39] and the Rotterdam Study [40], and the 
findings of previous studies in various countries, including Canada [41], Sweden 
[42, 43], USA [44, 45], and Italy [46], indicated that although the results on gender 
differences were inconsistent, most cohort studies showed that a shorter education 
indicated higher risk of dementia. A follow- up survey that targeted 3623 older peo-
ple living in Massachusetts, USA, reported that for every 1-year increment in length 
of  education, the risk of developing AD decreased by approximately 17% [44]. 
Recent studies also showed an association between duration of education and inci-
dence of dementia after considering competing risks of death and onset of other 
diseases [47].
The association between length of education and the risk of dementia onset has 
also been reported in Japan. For example, both the Adult Health Study conducted by 
the Radiation Effects Research Foundation  [13], and the Hisayama Study [48], 
have shown an association between shorter education and elevated risks of dementia 
incidence and prevalence. The results from the Hisayama study were introduced as 
a government report on the prevalence of dementia, and risk factors for dementia 
incidence in Japan. The Osaki-Tajiri Cohort Project [10] and the Japan Gerontological 
Evaluation Study (JAGES study) [49–51] showed that shorter education was associ-
ated with a higher risk of dementia. A number of other studies from Asian countries 




2.2  Occupation, Income, and Other SES with Risks 
of Dementia
Sociodemographic background other than the length of education, such as occupa-
tion, subjective and objective income level  and, childhood SES also showed an 
association between risk of cognitive function and onset of dementia in various 
countries [34, 35, 38, 42–44, 53–55]. Qiu et al. [42] reported that manual labour, 
such as working  on a factory production line, increased the risk of developing 
dementia. Occupation comprises several aspects which affect cognitive function, 
for instance, social status, economic status, psychosocial stress related to autonomy 
and reward- demand balance, work-life balance, work-family conflicts, complexity 
of the work, mentally challenging activity as cognitive stimulation, and exposure to 
certain environments including hazardous substances. The PAQUID study  conducted 
in France reported that the risk of developing dementia was higher in female agri-
cultural workers than in female specialists and/or managerial workers  [56, 57]. 
Research by Evans et al. [44] showed that individual SES components including 
short education, limited income and low-status occupations were associated with 
increased risks of developing AD.  After mutually controlling for  those three 
 components, only length of education was independently associated with incidence 
of AD. Likewise, research by Karp et al. [43] reported that if mutual influence was 
taken into account, length of education showed an independent relationship after 
adjusting for occupation and income, but neither occupation nor income showed 
an independent association. As a part of socioeconomic status, length of education 
showed an independent association with onset of dementia and the association can-
not be fully explained by occupation nor income. Occupation showed association 
with risk of dementia based on the psychosocial factor of works, including com-
plexity,  challenges, control possibilities, and social demands at work [58–60]. 
Moreover, Karp et al. [43] stated that the relationship between length of education 
and the onset of AD could be explained by occupation after reaching adulthood, and 
suggested that other factors during early childhood, middle life, or early old age 
may have different effects on the onset of dementia throughout the life-course. In 
2017, the Health and Retirement Study (HRS) compared various SES indicators 
including length of education, parental education level and individual income and 
their association with late-life memory performance and decline. That study showed 
a significant association between cognitive decline and individual income  levels [61]. 
In terms of other aspect of SES, the English Longitudinal Study of Ageing (ELSA) 
reported that the index of multiple deprivation was associated with cognitive 
 performance in older age independently of individual levels of education and SES 
[47, 62]. However, findings from the Seoul Dementia Management Project sug-
gested that individual SES level contributed more to the development of cognitive 
impairment than district-level SES [63]. Discussion of area-level socioeconomic 
condition and individual SES and their association with cognitive decline and the 
onset of cognitive impairment remains ongoing [64].
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2.3  Hypothesis on the Influence of Social Factors 
on Dementia Onset
There are several hypotheses regarding the relationship between SES and dementia. 
One of these is the cognitive reserve theory, and another, the brain battery theory [65–
67]. The cognitive reserve theory was advocated by Katzman [68] and expanded by 
Stern [65] and is related to the influence of social determinants at a  relatively early 
life stage. One of the arguments on the hypothesis is  that education determines a 
person’s ability to acquire accurate information and knowledge, which helps enhance 
cognitive function and keep it at a relatively high level, even when it declines in the 
later stage of life. High education, occupational work complexity, as well as a 
 mentally and socially integrated lifestyle in late life could work as cognitive reserve 
factors and postpone the onset of clinical dementia and Alzheimer’s  Disease 
[67].  Furthermore, a higher level  of education encourages individuals to adopt 
a healthier lifestyle which helps maintain cognitive function. This process happens 
through individual behavior and decision making, rather than securing a lifestyle 
associated with  living circumstances with social status and elevated income level. 
This hypothesis supported the results shown by Karp et al. [43] who indicated that 
educational attainment was associated with the risk of dementia independently of 
social status or income. In his brain battery theory, Del Ser [57], argues that better 
education is associated with high income and high social status, since  individuals 
with a higher education level will work in occupations that have little or no exposure 
to hazardous substances and enjoy better access to medical resources and healthier 
lifestyles. Ultimately, this will have both long-term and short-term health benefits.
Although discussions on the mechanisms have yet to reach a conclusion, a review 
of previous research appears to show that socioeconomic conditions influence the 
onset of dementia as an undisputable risk. We will next examine the possible path-
ways and countermeasures that target dementia. Similar to the other non-communi-
cable diseases, it is important to understand the accumulating effects of individual 
behaviors and decision makings process influenced by the environment from the 
perspectives of the social determinants of health for effective prevention.
3  Disparities Related to Cognitive Health
The pathways to developing dementia and its countermeasures vary according 
to the types of dementia. Contributory factors to the development of dementia such 
as hypertension, obesity, type-2 diabetes, and hyperinsulinemia in middle and older 
age have been reported to have different effects on different types of dementia [69]; 
for example, Vascular dementia (VaD), Alzheimer’s dementia (AD), Lewy Bodies 
(DLB) and others. However, sociodemographic factors have been reported to be risk 
factors for most types of dementia. Socioeconomic status and social disparities are 
argued to be related to the risk of dementia and unhealthy aging in the later stages 
of life. It is important to examine a broad range of primary, secondary and tertiary 
prevention measures to reduce the risk of dementia onset.
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3.1  Material and Information Disparities
Researchers have discussed the pathways by which absolute and relative socioeco-
nomic conditions affect individual health directly and indirectly: the materialist and 
the psychosocial pathways. The materialist pathway anticipates situations in which 
material deprivation relates to socioeconomic background. Conditions of depriva-
tion can limit access to health resources such as healthy behaviors including diet 
and physical exercise, health screening and medical treatment [70]. A vulnerable 
group can also have difficulty in accessing  accurate information  and  may  suffer 
double or triple inequalities. Geographic and built  environment  can influence 
or  design people’s behavior and cognitive decisions. For example,  ‘walkability’ 
[71] in the community may affect physical and cognitive health via difficulties in 
accessing shops that stock healthy food and in reaching a  safe environment for 
physical activities and social interactions [72–74]. In order to support people in 
making healthier choices for physical and cognitive health, the following actions 
will be important; 1) Removing environmental barriers 2) Minimizing budget con-
straints 3) Improving information asymmetry 4) Leveraging social reinforcement 
5) Designing individual behavioral plans 6) Constructing networks and build social 
capital. These approaches can be conducted on three levels: the individual, the com-
munity, and societal and policy levels.
It is anticipated that solutions to these structural or environmental disparities, will 
be generated through population-based approaches [75]. These may include impos-
ing taxes on tobacco products and unhealthy foods [76], rather than approaching 
high-risk individuals and encouraging them to transform their behaviors by their 
own effort. For example, according to the results of a review of over 160 papers [77], 
raising the price of soft drinks by 10% causes consumption to fall by 8–10%. Further, 
a 20-year accumulation of data from the CARDIA Study showed that in the case of 
soft drinks and pizza, caloric intake decreased as price increases. When the price of 
these products was increased by $1, total caloric intake decreased by 124 kcal, body 
weight by 1.05 kg, and glucose tolerance, according to HOMA-IR scores, by 0.42 
points [78, 79]. Altering environments to support unconscious healthier choices of 
irrational individuals is important. Instead of expecting an individual to make ratio-
nal behavioral change, attempts are being made to use behavioral economic theories 
and environmental changes, it is hoped,  to be more effective [80]. If Goffman’s 
frame analysis theory were incorporated, re-capture of existing frameworks would 
become necessary [81]. Kahneman [82] has pointed out that individual actions and 
behaviors are determined by two systems: ‘System 1’, based on intuition, and 
‘System 2’, based on rationalization. Provision of existing health information and 
offering health education are System 2 approach oriented that work on cognitive 
understanding and justify behaviors based on rational thought. To change unhealthy 
behaviors that people already know are bad behavior, but cannot stop doing, it is 
important to build methodologies that act on the sensory and awareness frames, as 
well as the cognitive understanding frames. As part of their advertising strategies, 
tobacco companies and fast-food industries spend huge amounts of money to work 
on the sensation of pleasure–displeasure, as well as operating at the unconscious 
level. On the other hand, in terms of public health measures, the key tactic is to work 
at the cognitive level, for example by providing accurate information, based on the 
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results of epidemiological research on, say, the link between smoking and the high 
risk of  developing lung cancer. With the latter method, however, differences in 
effects are seen; the technique is most effective among people with more education 
and in groups of people with a strong interest in health. Therefore, this technique has 
a risk to worsen health disparities. It is thus deemed imperative to recognize that 
there are disparities in people’s access to socioeconomic resources, including infor-
mation, and carry out health education and anti-poverty measures as a prelude to 
increasing basic opportunities, and to implement programs designed to narrow 
socioeconomic gaps.
Regarding social policies such as those related to education systems, Lynch and 
Kaplan [83] state that educational attainment is largely determined by the environ-
ment in which an individual is raised, and that it acts as an indicator when the indi-
vidual moves from the socioeconomic background of their unbringing to new social 
and financial statuses which they themselves acquire. Considered from the perspec-
tive of life course epidemiology, a person’s educational level, income, and occupa-
tion appear to influence different aspects of his or her life at different time points 
[27, 54, 61, 84, 85].
Many studies on occupation and income focus on a person’s first job, as well as 
the longest held. However, it is necessary to study the different influences exerted 
by occupations and incomes during various life periods [61, 84, 85]. For example, 
the increased risk of developing AD attributable to high blood pressure and obesity-
was more strongly related to having these conditions during adolescence and midlife 
than in old age [86–88]. Enhancing educational opportunity is also likely to be sig-
nificant in preventing dementia; although some researchers pointed out that empha-
sizing better education may counter-intuitively cause wider social gaps [89, 90]. 
Research suggests that a longer education reduces risks. However, improving public 
education during early childhood and supporting the rearing environment in infancy, 
rather than promoting higher education in adults, appears to guard more effectively 
against future dementia. Opportunities of higher education in adulthood can 
be effective for dementia prevention as it promotes social engagement and brain 
stimulation at a later stage of life. On the other hand, environment in infancy is a key 
factor in the development of person’s physical, mental and cognitive health status in 
midlife and old age. For dementia prevention, treatment and care, early life and mid 
life support are important as well as old age interventions. There will inevitably be a 
considerable lag between the adoption of new policies including education and eco-
nomic programs  and the time  when the affected persons reach old age. It will 
thus be necessary to monitor and evaluate the effects of these policies, taking the 
time axis into consideration.
3.2  Psychosocial Influences
According to psychosocial theory, there are routes from stress to illness: direct and 
indirect [91]. Even in countries where little or no absolute poverty exists, stress and 
psychological ill health caused by relative deprivation can be harmful to physical 
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and cognitive health. A sense of social solidarity and consensus to invest in wealth 
redistribution may relate to avoid widening the disparities and the fixing of a per-
son’s ranking within a societal group. In a society where the haves and the have- nots 
are clearly delineated, a state of stress is likely to occur and persist as people com-
pare themselves with those around them and find that they cannot obtain goods and 
services that should be within their reach. Psychological stress that comes from a 
sense of deficiency and dissatisfaction indirectly encourages unhealthy behaviors 
such as drinking and smoking, which worsen an individual’s health status [92]. One 
study has also shown that stress increases the ingestion of sweets and high-salt, 
high-fat foods, although gender differences are seen [93]. A relationship between 
stress and obesity/diabetes, hypertension, cardiovascular disease and mortality is 
well reported [92, 94–98]. Researchers similarly point out that prolonged stress and 
accumulated allostatic load lead to the development of mental diseases such as 
depressive symptoms and suicide [99, 100]. Depressive states are also shown to 
increase the risk of dementia [101–103] and cardiovascular disease [104–106].
In addition to indirect influences mediated by unhealthy and risky behaviors, 
stress is known to exert a direct influence on the body. Stress cause the human body 
to accelerate or slow the action of the autonomic nervous system, endocrine system, 
and immune system [107, 108]. As a result, a variety of pathological responses can 
be observed, such as the elevation of blood pressure and blood sugar, a rise in blood 
aggregation capability, an increase in vascular load, a reduction in intestinal func-
tion, and a decline in immune function. The Whitehall II study shows that extended 
stressful states trigger inflammatory reactions, the progression of arteriosclerosis, 
and an increase in the risk of hypertension  and coronary heart disease [98]. 
Countering stress is also thought to be a key factor for preventing the onset of 
dementia.
Folkman and Lazarus [109] used a two-stage stress source assessment and 
pointed out that identical events and challenges may or may not become a source 
of stress. It depends on an individual’s coping strategy, empirical values and the 
quantity and quality of support resources available to them. Support resources 
include an individual’s social network, social support and social capital in the 
community and workplace. Along with support resources that can be externalized, 
an individual’s internal resources have also been noted. It has been reported that 
in addition to self-efficacy and self-esteem, an individual’s ability to cope with 
stress through, resilience factors including optimistic personality traits, the ability 
to enjoy life, and positive emotions or so-called psychologically positive health 
resources, can alleviate the adverse effects of acute and prolonged stressors [108]. 
The accumulated effects of being loaded with stressors increase allostatic load 
[99]. These psychological traits and states are related to reducing the incidence of, 
and mortality from, cardiovascular disease [110–113] and dementia [114, 115]. 
Creating an environment that can readily foster rich social connection, positive 
emotions and enhance stress-coping skills may be an important measure for 
 preventing dementia.
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3.3   Social Participation and Social Activities
Social relations, social participation, and active engagement with society are one of 
the key components to maintaining the cognitive health of the older population. A 
meta-analysis examining  social activity and dementia found that  risk of incident 
dementia is elevated among people with lower participation in  social activities 
(RR:1.41, 95%CI:1.31–1.75), and less frequent social contacts (RR:1.57, 95%CI: 
1.32–1.85) [116]. Considering the ways that older people can participate socially 
and actively engage in life through social activities and creating forums in which 
they can play an active role may also be an important factor in reducing the risk of 
dementia. In the current literature on this topic based on the JAGES study which 
surveyed more than 100,000 older people in Japan,  Saito T  (2017)  reported 
that diversity of social networks and support resources are related to a lower risk of 
dementia [117]. Nemoto M (2018) suggested that holding a responsible role in the 
occasion of social participation is related to a lower risk of dementia and loss of 
healthy life expectancy [118]. Takeda T (2010) has also reported on the relationship 
between older people’s participation in hobbies and leisure activities and a reduced 
risk of developing dementia [119]. ‘Silver human resources center’ in Japan are pub-
lic facilities that support older people’s  employment  in order to support a sense 
of ‘ikigai’ (sense of life worth living, or purpose in life), rather than financial gain. 
Such employment service centers for older people have been introduced  interna-
tionally and are being adopted in some countries, learning from Japan’s experience 
in order to support successful aging [120]. It has also been recognized that loneli-
ness and social isolation are key factors for increased risk of declining cognitive and 
physical health [121]. In 2018, the UK government added the role of ‘Minister for 
Loneliness’ to the remit of the Minister for Sport and Civil Society, to tackle the 
problem of isolation in the UK. Social services and programs targeting the older 
population in Japan have mostly focused on providing support for the older people 
by positioning them as recipients of support. However, in the super- aged society, 
the idea of older population as providers of services and schemes to support 
people in care needs by older population in the community is gaining ground. 
Old and young generations in the community can work as community designers 
as well as service providers together to support people with dementia in the com-
munity. The diversity and heterogeneity of the  older population have been 
increasing. People aged 65 years and over are entitled to receive social security 
benefits and referred to as ‘older people’ in the Japanese system. However, the roles 
they are expected to play in the society and in the community have been dramati-
cally increased, and understanding the potential contribution of the older population 
themselves to constructing a dementia-friendly environment is one of the keys to 
providing support and preventing dementia in the community. According to the con-
cept of ‘productive aging’ proposed by Butler [122] in 1985, having a place for 
older people to carry out activities, and having a role for them to play in the society, 
encourages them to ‘adapt themselves to their own aging’, will contribute to realizing 
a better ‘aging in the society’. It is reported that among older people, they do not 
11 Dementia
116
only receive support but also provide it for others and that engaging with these 
two aspects of support in a well-balanced manner reduces an individual’s risk of 
developing dementia [117, 118, 123, 124]. At present, services and programs for 
dementia prevention and treatments are implemented based on the “Comprehensive 
Strategy to Accelerate Dementia Countermeasures (New Orange Plan)” in Japan 
established by the Japanese Government in January 2015. And the establish-
ment of the integrated community care system for a sustainable social security 
system is essential in japan. Kondo and Hirai [125] pointed out the importance 
of the broader population approach in the community.
As a measure for coping with older people who require long-term care, it is 
essential to reinforce both the formal and informal long-term care support systems. 
From the perspective of prevention, encouraging participation in social activities 
such as engaging in community salon which targets older people, encouraging them 
to participate, become community volunteers and working broadly to establish a 
society in which older people can play active roles may be generally adopted as 
measures to counter dementia in a super-aged society.
4  Social Determinants of Health and Dementia Prevention 
This chapter attempted to provide an overview of research which examines the rela-
tionship between socioeconomic background and dementia. However, numerous 
researches and societal challenges remain undiscussed regarding the identification 
of social determinants of healthy aging.
In order to tackle the issue of dementia, collaboration among the health, medical, 
and welfare sectors are important when we consider relationship between preven-
tion, treatment, and long-term care. Dementia countermeasures must be discussed 
not only in the medical and public health sector, but in the context of a broad range 
of social policies such as education, employment, economy, social participation, 
and the creation of ‘ikigai’ among the older population. Through our review of the 
literature and discussions in this chapter, the perspective of social determinants of 
health (SDH) was discussed as an important part of these multifaceted dementia 
countermeasures.
Challenges concerning SDH and dementia are likely to become the touchstones 
for realizing a sustainable society in today’s Japan, in which we aim to ensure mature 
social growth and development. Life-course perspective that spans from infancy, 
middle age to old age is also important to understand dementia. The relationship 
between early years deprivation and later non- communicable diseases (NCDs) in 
developing countries has been attracting increased  attention in recent years; for 
example, we are increasingly aware that children who suffer from poor nutrition dur-
ing infancy have an increased risk of developing obesity and cardio-metabolic dis-
ease in middle to old age. Moreover, adverse childhood experiences were reported to 
be associated with an increased risk of dementia among older people [126, 127]. For 
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dementia prevention, securing education and a healthy environment in childhood, 
and mentally and socially integrated lifestyle in late life could be both important as 
cognitive reserve factors. In other words, closing the disparities gaps that begin in 
infancy and focusing on lifestyle- related diseases are regarded as essential strategies 
for enhancing indexes of health in middle and old age, and for improving quality of 
life. We consider measures against dementia not as a medical challenge but rather as 
a complex challenge that society must meet from a SDH perspective. In addition, 
with a sharp increase in the  number of dementia patients predicted in low- to 
medium-income nations in the coming years, Japan, as an advanced nation in terms 
of dementia prevention, treatment and care, will be expected to play an important 
role in the international community.
The perspective of SDH is essential for Japan, a super-aged society, to create a 
sustainable society and is increasingly needed worldwide.
5  Summary
Dementia is a significant public health issue in Japan and throughout the world. It is 
a major challenge for governments and policymakers given its growing incidence 
and high prevalence rate, primarily due to population aging worldwide. It is one of 
the principal causes of disability and dependency in the later stages of life, and is 
associated with physical, psychosocial, and economic burdens on individuals and 
society. However, several papers, especially from high-income countries, have 
reported declining trends in age-specific incidence rates of dementia cases [15–18], 
although the  total number of dementia patient has sharply increased worldwide. 
Moreover, a Lancet commissioned paper suggested 35% of dementia cases are pre-
ventable. Modifiable risk factors for dementia include short education in early life, 
hearing loss, hypertension, obesity in midlife, smoking, depression, physical inac-
tivity, social isolation, and diabetes in late life [3]. Specifically, education, smoking, 
physical activity, diabetes  are reported as a modifiable risk factor related to the 
cognitive decline and dementia in several large cohort studies [128]. This chapter 
mainly reviewed the association between SES including the length of education and 
risks of dementia incidence and prevalence as one of the major social determinants 
of healthy aging. Further investigation is required to examine modifiable factors 
which may prevent dementia in Japan and the rest of the world. Also, the establish-
ment of reliable evidence to understand dementia and to construct systems to sup-
port current and potential dementia patients and their families in society are required.
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Chapter 12
Falls and Related Bone Fractures
Takahiro Hayashi and Joji Onishi
1  Introduction
According to the 2016 Vital Statistics of Japan, 8030 people die from falling each year, 
88% of whom are 65 years and older [1]. The primary cause of functional disability is 
a bone fracture in 12% of the cases [2], and falls and related bone fractures are a criti-
cal public health issue among the elderly population. In this chapter, we first look at 
the frequency of falls and related bone fractures and the regional differences in their 
distribution. This is followed by a review of the literature regarding the association 
between falls and related bone fractures and socioeconomic status (SES), and a discus-
sion of the reasons for the association and possible approaches to preventing falls.
2  Frequency of and Regional Differences in Falls 
and Related Bone Fractures
Approximately 10–20% of community-dwelling older adults living in Japan fall at 
least once per year [3–7]. Bone fracture occurs in approximately 10% of falls [8], and 
it is estimated that slightly fewer than 10% of those are hip fractures [9]. The annual 
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rate of falls is 5% among persons aged 65–69 years, and increases with age to 22% 
among those aged 85 years and older [5]. The relationship between bone fracture and 
aging is striking, with hip fracture occurring in 7.3 per 10,000 people in their 60s, 
and occurring more frequently in 271.7 per 10,000 people in their 90s [10].
In terms of geographical occurrence, it may be reasonable to expect that bone frac-
tures would be more frequent in cold regions where road surfaces freeze in the winter. 
However, contrary to this expectation, an ongoing nationwide survey conducted by 
Orimo et al. [10, 11] since 1987 has continually shown that the incidence of hip frac-
ture is less frequent in cold regions (Fig. 12.1). In a regional correlation study con-
ducted by Yaegashi et al. [12], a relationship with vitamin K is cited as a reason for this 
regional difference, and although Kaneki et al. [13] have reported that the large amount 
of natto (fermented soybean) consumed in eastern Japan may correlate to the inci-
dence of bone fracture, the reason for this regional difference is still under debate.
3  Association Between Falls and Related Bone Fractures 
and SES
In a regional correlation study using a deprivation index calculated from the average 
income, unemployment rate, and other factors for each region, and in a study using 
individual income, it has been reported that the incidence of falls and related bone 
fractures is high among socioeconomically impoverished regions and individuals. 
Fig. 12.1 Standardized incidence rate of hip fracture (from Orimo et al. [11]). Note: Calculated 
from the European standard incidence rate
T. Hayashi and J. Onishi
127
Below, we introduce the relationships of falls (and related bone fractures) with (1) 
the regional deprivation index, (2) individual income, (3) education index, and (4) 
other indices.
 
Standardized incidence ratio =
∑ ×( )
B
I P  
where B is the estimated number of patients by regional block, I is the estimated 
national incidence rate by gender/age, and P is the estimated regional block popula-
tion by gender/age.
3.1  Regional Deprivation Index and Falls and Related Bone 
Fractures
First, considering falls, in a cross-sectional study conducted by Lawlor et al. [14] 
among 4050 older women aged 60–79 years in Britain, no significant difference in 
the incidence of falls was seen depending on the level of regional impoverishment 
or social class. In a study on the relationship between the probability of hospitaliza-
tion because of injury (including injuries from causes other than falls) and regional 
impoverishment (at five levels) conducted in Wales by Lyons et  al. [15] among 
90,935 subjects, hospitalization because of injury tended to be more frequent in 
more impoverished regions overall, but there was variability in the association 
depending on the age and cause. Although the rate of hospitalization because of 
falls among people aged 75 years and older was the lowest in the wealthiest region 
and the highest in the poorest region, there was a nonlinear association between 
impoverishment and hospitalization [15].
No significant correlation was found between bone fracture and income in a 
study conducted in the United States by Gornick et al. [16] in 1996 (n = 26,253,266). 
However, in an analysis of 5167 discharged Caucasian patients aged 50 years and 
older performed by Bacon and Hadden [17], a negative linear correlation was 
observed between the regional average income and the rate of hospitalization caused 
by hip fracture. In a study of 43,806 older people aged 75 years and older in England 
conducted by West et al. [18], the hospitalization rate caused by all bone fractures 
was 1.10 times higher (95% confidence interval, 1.01–1.19) in the poorest region 
than in the wealthiest region, and there was no significant difference considering hip 
fracture alone. Furthermore, recent reports included a cross-sectional study con-
ducted by Bhimjiyani et al. [19] among 747,369 patients with hip fractures aged 
50 years and older in Britain as subjects. While the authors did not find a correlation 
between regional impoverishment and the incidence rate of falls between the central 
and southern regions of Britain, they reported a high incidence rate of falls in the 
poorest parts of the northern region. Regarding the mortality rate associated with 
hip fractures, an analysis performed by Hsu et al. [20] of 193,158 patients with hip 
fractures aged 65 years and older as subjects reported that the mortality rate was low 
1 year after the onset in regions with the highest household income compared to 
regions with the lowest household income.
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3.2  Individual Income and Falls and Related Bone Fractures
Wallace et al. [21] conducted a study on falls by surveying 42,044 older adults aged 
65 years and older in California. They found that the annual incidence of falls in 
2003 increased with decreasing income, with the incidence rate of the poorest group 
(18%) being twice as high as that of the wealthiest group (9%).
In a cross-sectional study conducted by Chang and Do [22] among 14,881 
community- dwelling older people aged 65  years and older as subjects, the inci-
dence rate of falls was lower among women with household incomes of $20,000 
and above ($20,000–39,999, $40,000–59,999, and ≥$60,000), in comparison to 
women with household income <$20,000.
However, no significant association was observed in cross-sectional studies with 
fewer subjects compared with those studies. A study conducted in Brazil by Siqueira 
et al. [23], involving a random sample of 6616 older adults aged 60 years and above, 
revealed that while the incidence rate of falls tended to decrease with increasing 
income, no significant difference was found among the income groups.
Moreover, no significant correlation between falling and income was observed in 
the abovementioned study conducted by Lawlor et al. [14], a study of 1709 ran-
domly selected older people aged 65 years and older conducted in the USA by Boyd 
and Stevens [24], or in a telephone survey of 2619 older people aged 65 years and 
older conducted in Australia by Gill et al. [25] Among these studies, Gill et al. [25] 
showed that the rate of falls was high in groups that did not answer questions about 
income (odds ratio, 1.34; 95% confidence interval, 1.04–1.73), but this is with the 
caveat that in this situation, the study was on the subject of income, which is diffi-
cult to respond to, or study results were being interpreted.
A longitudinal study conducted by Hanlon et al. [26] among 2996 people in the 
USA revealed no significant association between income and falls.
A prospective cohort study of a random sample of 16,578 people aged 20–74 years 
in the Netherlands conducted by van Lenthe et al. [27] indicated that the lower the 
income, the higher was the incidence rate of hip fractures, and that the adjusted 
hazard ratio was 2.28 times higher in the lowest income group than in the highest 
income group (95% confidence interval, 1.40–3.73). Similar results were also found 
in a study conducted by Brennan et  al. [28] A case-control study conducted by 
Hansen et al. [29] with inpatients and outpatients as subjects (case group: 351,379 
people, control group: 351,379 people) indicated that there was a low risk of hip 
fractures, humeral fractures, and wrist fractures in the highest income group when 
compared with the average income group. Farahmand et al. [30] conducted a case- 
control study on bone fracture among postmenopausal women in Sweden (case 
group: 1327, control group: 3262), and found that the rate of hip fracture was signifi-
cantly lower in individuals with high income (adjusted odds ratio, 0.74; 95% confi-
dence interval, 0.60–0.90). A study conducted by Kristensen et al. [31] with 25,324 
patients with hip fractures aged 65 years and older as subjects in Denmark, a study 
conducted by Quah et al. [32] with 6300 patients aged 65 years and older in Britain, 
and a study conducted by Leslie et  al. [33] among 104,293 community- dwelling 
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residents aged 50 years and older in Canada all reported that the mortality rate asso-
ciated with hip fractures was high in the low income group.
The association between regional impoverishment or income and bone fractures 
is relatively clear, as shown in Table 12.1, but a significant difference has only been 
seen in large-scale studies on falls with 10,000 or more subjects, suggesting that a 
large sample size is required to detect an association between impoverishment or 
income and falls. In addition, a regional correlation study conducted by Jones et al. 
[41], which analyzed the injury database of Wales, provided important suggestions 
for interpreting the variability in findings. They compared the bone fracture injury 
rate of impoverished regions and wealthy regions by age group and found that 
although the bone fracture injury rate was noticeably high in impoverished regions 
in the younger strata, the difference was small in the older strata. The difference in 
bone fracture rate between impoverished regions and wealthy regions was greatest 
in the 35–44 years age group, at 1.64 times (95% confidence interval, 1.57–1.72), 
but in the ≥85  years age group, it was 0.94 times (95% confidence interval, 
0.87–1.01) without a significant difference. Although extrinsic factors are strong 
and socioeconomic factors have a large influence on bone fracture in middle-aged 
patients, it is estimated that intrinsic factors are strong in later old age and the influ-
ence of socioeconomic factors is small.
3.3  Level of Education and Falls and Related Bone Fractures
Some studies have shown that the rate of falls is high among people with a higher 
level of education, while other studies show the converse; thus, there is still no con-
sensus. Among cross-sectional studies, Boyd and Stevens [24] reported no differ-
ence in the incidence rate of falls regardless of whether subjects were high school 
graduates (n = 1709). However, Cevizci et al. [43] reported a difference in the fall 
rate between subjects who were high school graduates and those who were not 
(n = 1001). Gill et al. [25] reported that the fall rate was lower among 2619 subjects 
who were university graduates or had achieved higher education (adjusted odds 
ratio, 0.63; 95% confidence interval, 0.43–0.94). In a review of recent reports, Vieira 
et al. [36] reported that in a random sample of 1451 people aged ≥60 years in Brazil, 
the adjusted odds ratio for the incidence of falls was higher among people with 
4–7  years of education (adjusted odds ratio, 1.40; 95% confidence interval, 
1.09–1.80) and uneducated people (adjusted odds ratio, 1.47; 95% confidence inter-
val, 1.09–1.80) in comparison to people with ≥12 years of education. In addition, a 
study of a random sample of 1182 people aged ≥60  years in Saudi Arabia by 
Almegble et al. [37] revealed a higher adjusted odds ratio for the incidence of falls 
among middle school graduates and uneducated people in comparison to university 
graduates.
Regarding longitudinal studies, in a 2-year cohort study conducted by Reyes- 
Ortiz et al. [44] among 3050 older adults of Mexican descent in the United States, 
there was no significant difference in the rate of falls according to the level of educa-
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tion. However, in a study conducted by Hanlon et al. [26] (n = 2996), the group with 
≥13 years of education showed a 1.49 higher adjusted odds ratio for the incidence 
rate of falls compared with the group with ≤8 years of education (95% confidence 
interval, 1.05–2.12). Ryu et al. [45] (n = 12,286) also reported a 1.29 times higher 
adjusted odds ratio for people with high school or less compared with university 
graduates or those that had achieved higher education (95% confidence interval, 
1.00–1.66).
In a study conducted by Woo et al. [46] in Hong Kong that followed 3890 people 
for 2 years, the incidence rate for falls was 1.77 times higher (95% confidence inter-
val, 1.09–2.88) among female university graduates than among women with an 
elementary school education, but no significance was observed in multiple logistic 
regression analysis. Similarly, in a study conducted in Hong Kong by Chu et al. [47] 
that followed 1517 people for 1 year, there was no significant difference in the fall 
rate depending on the level of education. In a longitudinal study of 335 Koreans 
aged ≥60 years, there was also no significant association between falls and the level 
of education [48]. In a longitudinal aging study conducted in Amsterdam, among 
1365 community-dwelling older persons who had fallen, those who had repeatedly 
fallen two or more times in 6 months had significantly higher levels of education 
than those who had not (p = 0.020) [49]. Among persons with ≥11 years of educa-
tion, the recurrence rate of falls was significantly higher (univariate analysis odds 
ratio, 1.36; 95% confidence interval, 1.04–1.77), and Cox proportional hazards 
analysis with respect to the total number of bone fractures in 6 years demonstrated 
that whether a person had ≥11 years of education was not a significant variable [50]. 
Regarding the mortality rate after falls, a prospective cohort study with 566,478 
community-dwelling older people aged 50–75 years in Sweden as subjects reported 
an adjusted hazard ratio of 1.4 for mortality among men with less than 10–12 years 
of education (95% confidence interval, 1.1–1.8), and 1.8 (95% confidence interval, 
1.4–2.3) among men with less than 0–9 years of education compared to men with 
≥12 years of education. Thus, the mortality rate was higher after falls among the 
group of men with poor education [51].
The above review indicates that for cross-sectional studies, there has been a 
recent increase in reports of a low incidence rate of falls among subjects with 
increasing level of education. However, longitudinal studies have not reached a con-
sensus to date.
3.4  Other Indices
Regarding community correlation studies, a study conducted by Gribbin et al. [52] 
that followed 61,248 persons aged ≥60 years in Britain reported an increase in the 
fall rate with decreasing SES of the community, as calculated from census data for 
occupation and private automobile ownership (p < 0.0001). In a study conducted by 
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Turner et  al. [53] among 5250 hospitalized older Australians, the subjects were 
divided into five strata of SES by region graded according to income, unemploy-
ment rate, and education level, and the association with hospitalization rate caused 
by hip fracture was assessed. Compared with the region with the lowest SES, the 
regions with the second and third lowest SES had significantly lower standardized 
hospitalization rates, at 0.837 (95% confidence interval, 0.717–0.972) and 0.855 
(95% confidence interval, 0.743–0.989), respectively. In a report from the USA by 
Wallace et al. [21], there were differences in the fall rate depending on race, with a 
rate of 12% among both Caucasians and African-Americans; a high rate of 19% and 
17% among Native Americans and the indigenous people of Alaska, respectively; 
and a low rate of 8% among Asians and Pacific Islanders.
In the Swedish case-control study conducted by Farahmand et  al. [30] (case 
group 1327, control group 3262), the rate of hip fracture injury was significantly 
lower among employed persons (adjusted odds ratio, 0.74; 95% confidence interval, 
0.56–0.96) and homeowners (adjusted odds ratio, 0.85; 95% confidence interval, 
0.72–0.99). In the cross-sectional study conducted in Australia by Gill et al. [25] 
(n  =  2619), the fall rate was significantly higher among persons living alone 
(adjusted odds ratio, 1.45; 95% confidence interval, 1.22–1.73).
In a longitudinal study conducted by Chu et al. [47] in Hong Kong (n = 1517), 
there was no significant difference in the fall rate depending on whether a person 
was employed. However, in a cross-sectional study conducted by Ho et al. [54] in 
Hong Kong among 1947 subjects aged ≥70 years, the fall rate was significantly 
lower among those who used to be blue-collar workers than among those who used 
to be white-collar workers (odds ratio, 0.8; 95% confidence interval, 0.6–0.9).
In summary, although it has been reported that the fall rate is high among 
people living alone, people who do not own homes, unemployed people, and peo-
ple living in a region of low SES, some authors have also reported a higher fall 
rate for white- collar workers than for blue-collar workers, indicating a lack of 
consensus.
3.5  Findings in Japan
Although few studies on falls and fractures in Japan have investigated the correla-
tion with SES, a number of interesting studies have been conducted. A study of 807 
people in Japan conducted by Yasumura et al. [3] showed that there was no signifi-
cant correlation between falling and SES (income/education). However, studies 
using large-scale data reported a correlation between income, education, and falling 
incidence. In the Aichi Gerontological Evaluation Study, which surveyed 29,131 
community-dwelling older people, when divided into groups of equivalent income 
of <2 million yen, 2–4 million yen, and >4 million yen, Matsuda et al. [35] reported 
a higher rate of falls among both men and women (all p < 0.001) with decreasing 
income. When the subjects were divided into those with <6  years, 6–9  years, 
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10–12 years, and ≥13 years of education, the adjusted fall rate was significantly 
higher among women with fewer years of education (p < 0.001). A study conducted 
by Hayashi et al. [34] with 90,610 older adults aged ≥65 years in 31 cities, towns, 
and villages in Japan as subjects divided the subjects according to three levels of 
income (<1.5 million yen, 1.5–2.5 million yen, and ≥2.5 million yen). The authors 
reported that while the adjusted odds ratio was high for fall incidence among sub-
jects with an income of <1.5 million yen, this significant correlation disappeared 
after the addition of variables of regional environment (neighborhood built environ-
ment and population density) and adjustment. Similarly, an ecological study con-
ducted by Hayashi et al. [55] discussed the incidence rate of falls and its related 
factors between regions among 16,102 subjects from nine cities and towns and 64 
elementary school districts. This study identified the regions with fewer falls (ele-
mentary school district with the fewest falls: 7.4%, elementary school district with 
the most falls: 31.1%), and indicated a higher incidence rate of falls among low- 
income earners (rs  = −0.54, p  <  0.01) and poorly educated people (rs  = −0.41, 
p < 0.01) in the regions. Furthermore, this study indicated a higher participation rate 
in regional sports groups (indicative of a form of social participation) with a lower 
incidence rate of falls in the regions after adjusting for SES. The study indicated a 
correlation between the regional incidence rate of falls and social participation [55]. 
In terms of the regional disparity in the incidence rate of falls, a study conducted by 
Yamada et al. [56], which had 8943 people from seven cities and towns as subjects, 
reported a significant disparity in the incidence rate of falls among cities, towns, and 
villages (range, 8.0–10.1%), even after adjustment for individual-level and environ-
mental factors correlated to falls.
4  Reasons for the Influence of SES on Falls and Related 
Bone Fractures
As described above, although some findings lack consistency, in studies that used a 
large sample size and standard variables, it was observed that the strata of lower 
SES tend to have a higher incidence of falls and bone fractures. If this is true, we 
may be able to explain the path of influence.
Factors that affect the occurrence of falls include intrinsic factors such as 
reduced sensation, muscular strength, and balance, as well as extrinsic factors such 
as the living environment and the effects of medication. As shown in the guidelines 
of the American Geriatrics Society [57] and a systematic review performed by 
Moreland et al. [58], in addition to low muscular strength and visual impairment, 
depression, cerebrovascular disorder, dementia, and use of multiple medications 
are strong risk factors for falls, but several of these are known to be associated with 
SES (Table 12.2).
Low muscular strength, particularly of the legs, is strongly associated with 
falls [59]. Muscular strength correlates with the amount of physical activity, but 
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in a Canadian study on income and amount of physical activity, habitually active 
people accounted for 12.6% of the low-income strata and 17.9% of the high-
income strata, whereas inactive people made up a greater proportion of the low-
income strata at 67.4% compared with the high-income strata at 56.1% [60]. In an 
analysis of the Aichi Gerontological Evaluation Study data, Murata et  al. [61] 
reported that low- income subjects often had a visual impairment and were affected 
by disease, and people who walked for less than 30 min/day and did not partici-
pate in sports were often in the low-income strata. del Rio Barquero et al. [62] 
compared bone density between central Barcelona and the suburban regions of 
low SES, and made the interesting observation that bone density was better main-
tained in the city center than in the suburbs among both men and women.
A Brazilian study observed that visual impairment often occurs when income 
and education level are low [63–65], but the frequency of cataract surgery is also 
lower when the education level is low [66].
Chou and Chi [65], Chiriboga et al. [67], Perrino et al. [68], Murata et al. [69] in 
the Aichi Gerontological Evaluation Study, and Yoshii et  al. [70] reported that 
depression is closely associated with SES and that lack of social support, low level 
of education, and low SES indicated by low income are risk factors for depression. 
In a review performed by Darowski et al. [71], antidepressants were a risk factor 
Table 12.2 Risk factors of falls
Number of studies indicating 
significant difference/total number 
of studiesa
Mean relative riskb 







History of a fall 12/13 3.0 1.7–7.0
Walking disability 10/12 2.9 1.3–5.6
Balance disability 8/11 2.9 1.6–5.4
Use of walking 
assistance device
8/8 2.6 1.2–4.6
Visual impairment 6/12 2.5 1.6–3.5
Arthritis 3/7 2.4 1.9–2.9
ADL disability 8/9 2.3 1.5–3.1




Age >80 years 5/8 1.7 1.1–2.5
Data from American Geriatrics Society British Geriatrics Society and American Academy of 
Orthopaedic Surgeons Panel on Falls Prevention [57]
ADL activity of daily living
aNumber of studies in which a significant relative risk or odds ratio was indicated in the univariate 
analysis
bRelative risk was calculated from a prospective survey; odds ratio was calculated from a retro-
spective survey
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that increased the rate of falls and related bone fractures. It is also known that sleep- 
inducing drugs, which can lead to falls, are often taken by people of low SES [72]. 
Moreover, low SES as indicated by lower income is associated with a poor living 
environment and barriers to healthcare services, which might, in turn, affect health 
status and increase the risk of falls [73].
We believe that SES affects these risk factors of falls and related bone fractures 
in a multifaceted and complex manner.
5  Measures Against Falls and Related Bone Fractures that 
Consider Their Association with SES
Measures against falls and related bone fractures are one of the six key topics of pre-
ventive care, and classes on fall prevention are given in various places. However, stud-
ies that prove the effect of bone fracture prevention are extremely limited [74], and a 
significant effect has not been adequately demonstrated by meta-analysis [40, 75, 76]. 
Falling and related bone fracture prevention projects must always be accompanied by 
an evaluation of their results. In light of the information provided thus far, we discuss 
measures that should be taken, in consideration of the association of falls and related 
bone fractures with SES.
The first measure is an approach that enables high-risk persons to participate in 
fall-prevention programs. It has been shown that the number of people who do not 
participate in health checkups to screen for subjects for preventive care programs 
and the number of people who do not respond to mail surveys are high in low- 
income groups [77, 78], and that few high-risk people of low SES participate in 
preventive care programs. In a study conducted by Vind et al. [79], it was shown that 
the incidence of falls was greater among nonparticipants of a fall-prevention pro-
gram than among participants. First off, an approach that provides information on 
the need for prevention to high-risk persons of low SES and urges them to partici-
pate in fall-prevention programs is required.
Second, the development of an integral fall and related bone fracture prevention 
program should be considered. Fall and bone fracture prevention in the past often 
consisted of a simple intervention program such as muscle-strengthening training, 
but it is important to provide a multifaceted intervention program that is also rele-
vant to SES, such as maintaining activity, addressing visual impairment, assisting 
with depression, appropriate use of medications, and maintaining a living environ-
ment. This was demonstrated by Chang et al. [80], who, through meta-analysis, 
found that an integrated program rather than simple exercise reduced the risk of 
falls (adjusted odds ratio, 0.82; 95% confidence interval, 0.72–0.99). The more 
socioeconomically disadvantaged people are, the more risk factors they have, and 
an integrated program may be more effective for persons in the lower socioeco-
nomic strata.
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Third, the importance of social participation to promote personal connections 
and social support should be emphasized. This is particularly important because 
many socioeconomically disadvantaged people do not leave the house often and 
interact little with others, thus receiving little social support [81, 82]. Therefore, it 
is possible that physical activity decreases and the fall risk increases. The aforemen-
tioned study conducted by Hayashi et al. [55] indicated a regional difference in the 
incidence rate of falls and its correlation with SES. However, it was also reported 
that the lower the regional incidence rate of falls, the higher the participation rate 
was for regional sports groups, indicative of a form of social participation. In addi-
tion, another report of a cross-sectional study indicated a significantly low fall inci-
dence among people who participated once or more a week in sports groups in 
comparison to those who did not participate. This suggested the possibility that falls 
could be prevented if individuals exercised [83]. Participation in sports groups was 
also reported to be effective in not only preventing falls, but also preventing depres-
sion and certification of the need for long-term care [84]. Therefore, it is possible 
that an approach that promotes social participation, such as participation in regional 
sports groups, can prevent falls through a population strategy with the entire regional 
population as subjects. The effectiveness of this approach is also anticipated among 
people of low SES. To proceed with such an approach, support will be required 
from not only community-dwelling residents participating in such groups, but also 
local government bodies and experts.
Finally, there is a need for large-scale longitudinal studies. As seen in the above 
discussion, low SES seems to exert an adverse effect on falls and related bone frac-
tures, but nearly all of those studies were conducted outside Japan, and the validity 
of their findings must be verified in Japan. Unfortunately, however, there is still little 
research that longitudinally examines the association between health and SES in 
Japan. The main point examined in most of the foreign studies discussed in this 
chapter was not falls and related bone fractures, and the analyses were performed 
using data from large-scale studies of community-dwelling residents or patients. A 
system for evaluating the effect of preventive care and health promotion programs 
over time, including falls and related bone fractures, must be promptly created 
in Japan.
6  Summary
Poverty increases the incidence of bone fractures, and this association is especially 
strong in middle age. Because falls and related bone fractures are a primary reason 
for older adults requiring care and sometimes lead to life-and-death situations, mea-
sures must be taken. There is still little medical basis for the effect of prevention 
measures for falls and related bone fractures, and assessment studies must be con-
ducted in parallel with prevention activities. In light of the association with SES, 
there is an urgent need for implementation and management of a large-scale longi-
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tudinal study that can appropriately evaluate the effectiveness of prevention activi-
ties and can be used as feedback while effective integrated prevention programs are 
developed and community assistance systems are put in place.
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Malnutrition is an important health issue in people of all ages. For children, it is a 
risk for hindering normal growth and development, and in pregnancy it affects both 
mother and child, leading to low birth weight. In old age, malnutrition is a risk lead-
ing to the need for care, or endangers life through a person becoming bedridden or 
affected with pneumonia (Fig. 13.1) [1]. To maintain a proper state of nutrition, 
required nutrients must be eaten, and obtaining food is the first step. Food intake and 
malnutrition are affected by income and household economy. In the results of stud-
ies in infants and children not only in developing countries in Africa and Asia but 
also in developed countries in Europe and America, it has been reported that there 
is more malnutrition in children of parents in lower-income strata than higher- 
income strata [1]. For example, in a 2010 survey in Iran, a clear relationship was 
observed between socioeconomic status (SES) and stunting as a result of malnutri-
tion, with a stunting frequency of 17.4% in children under 5 years in the poorest 
socioeconomic quintile compared to 6.4% in the richest [2].
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In this chapter, we provide an overview of the problem of malnutrition inside and 
outside Japan, and then, narrowing our focus to community-dwelling older persons, 
we introduce findings that demonstrate the association between malnutrition and 
social determining factors of health, primarily SES components such as income and 
years of education. Finally, we discuss the future direction of measures to combat 
malnutrition.
2  The Problem of Malnutrition Inside and Outside Japan
Looking at the global situation, it was indicated in a World Health Organization 
report on integrating poverty and gender into health programs [1] that underweight 
young women remained underweight even as they aged and that growth of their 
children after birth was poor. In South Asia, a relationship between short stature in 
childhood and incidence of chronic disease in adulthood was reported. A 2017 
report [3] by the Food and Agricultural Organization of the United Nations on food 
security and nutrition found that the number of malnourished people in the world 
was estimated to be 815 million in 2016, following a global rise in malnutrition 
from 2014. Africa has the highest prevalence of malnutrition in the world, with an 
Fig. 13.1 Nutrition throughout the life cycle. (Source: Modification of UNACC/SCN2000. In: 
UN Millennium Project 2005)
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average of 20% compared with the global average of 11%. Asia has the highest 
absolute number of undernourished people in the world, owing to population 
size [3].
For children, the global rate of stunting decreased from 29.5% in 2005 to 22.9% 
in 2016. However, there are still 155 million children under 5 years across the globe 
who suffer from stunting. In 2016, 52 million children under 5 years were affected 
by wasting, with around 27.6 million of that number living in southern Asia [4].
To summarize the worldwide state of nutrition, malnutrition is a health problem 
that is widespread in children in households of low social class in both developing 
countries and in developed countries. As described above, it is known that malnu-
trition is seen more widely in low-income strata, but that does not mean that mate-
rial deprivation (poverty) alone brings about poor health such as malnutrition [5]. 
An association between years of education and nutritional state has also been 
reported [1], and this is thought to be caused by the kind of diet provided to chil-
dren depending on parental knowledge about nutrition and health, differences in 
hygiene, and differences in health services that are utilized. In a study on stunting 
and trends toward being underweight or overweight in Indonesian children aged 
2.0–4.9 years, it was found that a mother’s lack of formal education was closely 
associated with stunting and being underweight [6].
In Japan, for younger people, being underweight especially amongst women is a 
public health problem. According to the results of the 2016 National Health and 
Nutrition Survey in Japan [7], the proportion of people considered underweight 
[body mass index (BMI)  <  18.5  kg/m2] stands at 4.4% for men, and 11.6% for 
women, with a significant increase in the percentage of underweight women over 
the past decade. The number of young women in their twenties considered under-
weight is 20.7%. For this reason, “Health Japan 21” [8] (a national health initiative) 
has specified a target value to reduce the number of underweight women in their 
twenties. It is considered that among underweight young Japanese women, a desire 
to be thin or excessive concern with body image are the main causes of being under-
weight [9], which is a different modality from the worldwide situation of being 
underweight described above (malnutrition because of low SES).
In middle-aged and older persons, there are people who are obese because of 
metabolic syndrome and require correction of high nutrition, while there are also 
people who are malnourished or at risk of malnutrition. According to a survey con-
ducted in 2016, the percentage of obese people over 20 years of age (BMI ≧ 25 kg/
m2) was 31.3% for men and 20.6% for women. These figures have remained rela-
tively unchanged over the past decade. However, the percentage of older people 
aged over 65 years at risk of malnutrition (BMI ≦ 20 kg/m2) is 12.8% for men and 
22.0% for women, of which the percentage for women has increased over the past 
decade [7]. To combat this problem among older people, “nutrition improvement” 
has been positioned as a key issue in preventative care measures, with a “nutrition 
improvement program” implemented to address issues associated with malnutrition 
and to target people at risk of malnutrition.
As summarized above, malnutrition has been very widely studied, from develop-
ing countries to developed countries and from childhood to old age. Next, we review 
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the literature while narrowing our focus to community-dwelling older people as 
primary subjects.
3  Malnutrition in Older People (Determination 
of Nutritional State)
The most critical nutritional problem in older people is improvement of protein- 
energy malnutrition (PEM). PEM is a cause of disease in older people and is closely 
associated with an increased nursing care requirement level. The state of PEM and 
its causes must be understood, and improvement and prevention measures taken as 
early as possible.
In preventive care nutrition improvement programs in Japan, a person’s state of 
nutrition is assessed according to nutrition risk level, using indices such as the rate 
of weight loss, BMI, serum albumin level, food intake quantity, nutrition supply 
method, the presence of bedsores, and others. In older people, those with a serum 
albumin level of 3.5 g/dL or less in a basic health exam, or those who have lost 
2–3 kg of weight in 6 months and are extremely thin with a BMI less than 18.5 kg/
m2 on a basic checklist (checking performance of 25 vital functions), are determined 
to be at risk of malnutrition. Because there are people who maintain a healthy state 
even with a BMI less than 18.5 kg/m2, if such people have also lost weight they are 
judged as being at risk of malnutrition [10].
In an international comparison of malnutrition in older people, Kuzuya [11] cited 
the definition of malnutrition as a reason that there are almost no reports comparing 
rates of malnutrition in older people. BMI is used throughout the world, but it is 
only an indicator of physique and not necessarily an indicator of malnutrition. 
Furthermore, BMI is greatly influenced by differences in physical function and cog-
nitive function in older people (regardless of whether reduction of these functions is 
included in the object of research) and class differences such as wealth or poverty. 
As a tool for assessing nutritional state, the mini nutritional assessment (MNA) has 
been used in various European countries as well as in Asian countries as a compre-
hensive method for nutrition assessment of older people [12, 13]. MNA is made up 
of 18 items in four categories: (1) physical measurements, (2) general state (ambula-
tory capacity, number of medicines taken, etc.), (3) dietary situation, and (4) self- 
assessment of nutritional state and state of health. First, 6 of the 18 items (total of 
14 points) are evaluated as a screening step, and a score of 12 points or higher is 
considered normal. For subjects scoring 11 points or lower, the remaining 12 items 
are evaluated, and the nutritional state is determined based on the total score, where 
30 points is a perfect score (24 points or more, good nutritional state; 17–23.5 
points, at risk of malnutrition; less than 17 points, poor nutrition) [14, 15].
A variety of factors are associated with malnutrition in older people, including 
physical, psychological, environmental, and social factors such as chronic disease, 
missing teeth that directly affect food intake, poorly fitting dentures, reduced level 
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of activity, taking medicine, psychological states such as depression, difficulty in 
buying food (no stores nearby, difficulty in shopping on foot), and lack of cooking 
skills and knowledge [10].
4  Association of SES and Older People’s Malnutrition 
and Food Intake Situation
4.1  SES and Nutritional State Assessment Using MNA
For studies in countries other than Japan that used MNA for nutritional assessment 
of community-dwelling older people, differences that were attributed to individual 
SES were seen in numerous reports [16–21].
For example, in Japan, when 130 healthy, community-dwelling older people 
attending a senior university were screened for malnutrition using MNA, 12.6% of 
participants were at risk of malnutrition, and many were in the poor economic 
status strata [16]. It has also been reported that many at risk of malnutrition (weight 
loss of at least 3 kg in 6 months) are in the strata of limited education and low 
income, and that more live in agricultural regions than in metropolitan areas [17]. 
In regard to extensive tooth loss as a cause of malnutrition, Aida et al. [18] reported 
that the odds ratio of people 65 years and older having 19 or fewer remaining teeth 
was 1.4 times higher in people with 9 or fewer years of education than those with 
13 or more years, even after adjustment for age, gender, income, health behavior, 
smoking habit, and so forth.
In an MNA-SF (Mini Nutritional Assessment short form) survey of 698 
community- dwelling older people in Italy, an association was found between low 
education levels, low economic status, and malnutrition [19], while a different sur-
vey reported a relationship between malnutrition and factors such as low income, 
distance from supermarkets, and lack of transport [20].
The prevalence rate is also higher when the degree of development of a country 
is lower. In a report from Bangladesh on 457 people aged 60 years and older who 
were not receiving nursing care services, an association was demonstrated between 
high degree of education or high level of household consumption and high MNA 
score (good nutritional state) even after adjustment for age and state of health [21]. 
In that survey, the prevalence rate of malnutrition was a high 62%, and it was shown 
that people with depression or low cognitive function had a poor nutritional state, as 
well as uneducated people and women with no income or irregular financial assis-
tance [22].
In a survey of 1200 older people in Lebanon, it was found that while 8% of men 
were at risk of malnutrition, the percentage for women was much higher at 29.1%, 
with lower rates of literacy and income as well as high frequency of depression in 
women rather than men [23].
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4.2  Association Between Individual SES and Quality of Food 
Consumed
A large-scale cohort survey conducted in Europe found that men in particular of 
lower income status and socioeconomic class consumed fewer different fruits or 
vegetables [24]. A similar survey in England found that older men with low SES had 
a poor-quality diet. Married men had higher diet quality than men living alone, with 
diet quality in older men also adversely influenced by factors such as SES (includ-
ing manual social class of parents) in childhood [25].
In a review of epidemiological data, Darmon and Drewnowski [26] found that 
persons of higher SES tended to consume whole grains, fish, low-fat dairy products, 
and fresh fruit and vegetables, while consumption of refined grains and added fats 
is associated with persons of lower SES. However, it has been shown that while 
some European countries have comparatively lower SES than America, consump-
tion of fruit and vegetables is not adversely affected. A relationship has also been 
identified between children’s food consumption and their parents’ level of educa-
tion, where a lower level of schooling resulted in less fruit and vegetables, and more 
sugary beverages being consumed by the children of such parents [26].
In Japan, large-scale studies have shown that in recent years an individual’s SES 
has an influence on general health, meals, and dietary environment. The National 
Health and Nutrition Survey of Japan showed a direct correlation between house-
hold income and fat intake, while there was an inverse correlation with carbohydrate 
intake. Women with low education levels and household income were likely to be 
overweight or obese, but for men, there was no direct correlation between lower 
education level and rate of obesity [27, 28].
In a Japan Gerontological Evaluation Study (JAGES) of 100,000 participants, 
men with 19 teeth or less were found to be 1.5 times more at risk of being under-
weight, while women under the same conditions that did not consume fruit and 
vegetables on a daily basis had a 1.2 times higher risk of being underweight [29]. It 
was found that risk of death with a BMI of 18.5 kg/m2 or under increased, while 
obese males of low SES were also at a higher risk of dying [30]. In a 3-year study 
conducted by Tani et al. [31], older people with lower SES in childhood were 1.27 
times more likely to develop depression as adults than those with a higher childhood 
SES. Moreover, men who ate meals alone had a higher risk of developing depres-
sion, higher risk of death, and even men who lived with family had a higher risk of 
death if eating alone [32, 33]. From these reports, it is seen that the SES of an indi-
vidual is related in no small measure to quality and quantity of food consumed, and 
affects an individual’s state of health not only through malnutrition, but through 
obesity, improper nutrition intake, and so forth.
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4.3  Association Between Community SES and Individual Food 
Intake
Several reports have stated that not only is an individual’s SES associated with his 
or her food intake, but also the socioeconomic environment of the community in 
which the individual lives [34–36]. For example, in a study of women living in 3204 
communities in 26 states of India, a multilevel analysis by dividing the communi-
ties into wealthy, moderate, and poor communities found that community wealth 
was associated with BMI after adjusting for individual factors [34]. Furthermore, 
when adjusted for individual SES including household wealth (work, education, 
etc.), BMI was 0.29 kg/m2 higher in the wealthiest communities than in the poorest 
communities [34]. From the results of a survey of Cambodian women, Hong and 
Hong [36] demonstrated that the nutritional state of women was lower in low-SES 
communities and that differences were large depending on the community, even 
after adjustment for individual household economy level by multilevel analysis. In 
a different survey from 2010 of 4000 older people in Japan, after adjustment for 
individual factors were made, a relationship was reported between community 
income levels and the number of remaining teeth [37].
In a report on a large-scale survey in people aged 65 years and older based on the 
2000 USA census [38], the death rate due to malnutrition was extracted by tracking 
the data of 190,000 households in 3141 counties over 4 years. The death rate was 
significantly higher in the lower education level strata, and even when adjusted for 
that, it was shown that social, physical, and social isolation factors are involved in 
regional patterns of death based on malnutrition in older people. As an example of 
the traditional diet of a community being related to SES, in a study in residents of 
the eastern Mediterranean islands of Greece (eight islands) aged 65–100 years [39], 
an association was seen between consumption of a Mediterranean diet (using a 
Mediterranean diet score) and education or financial status. The results indicated 
that people of the highest SES level more often consumed a traditional diet (i.e., 
fish, vegetables, wine, etc.) than people of other levels.
In a seven-country comparative study of SES and variances in fruit and vegetable 
consumption, an association was found between neighborhood-level SES and fruit 
consumption in Canada, New Zealand, and Scotland. In Australia, Canada, New 
Zealand, and Portugal, those residing in higher SES neighborhoods had an increased 
chance of greater vegetable intake [40].
Regarding community influences on diet, access or proximity to certain food 
stores such as supermarkets has been used as a normalizing factor of obesity and 
eating behavior [41]. For example, Zenk et  al. [42] reported that women who 
shopped at supermarkets or specialty stores consumed fruit and vegetables more 
than people who shopped at grocery stores that were not specialty stores. There are 
also reports demonstrating the association between fast food and obesity [43, 44]. In 
the results of a study in 65 Los Angeles communities with a large low-income popu-
lation, it was reported that BMI was high in communities with a large number of 
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restaurants and fast food places, even after adjustment for individual factors and 
community SES [43].
In Japan, communities in which it is difficult to find inexpensive, good-quality 
perishable food in city centers and changes in community shops threaten to affect 
the health of residents living there. This situation has been called the food desert 
problem [45–47]. As smaller food stores disappear from communities, older people 
become disadvantaged, consuming less variety of foods and at higher risk of not 
consuming enough meat, fish, fruit, and vegetables. These factors were particularly 
pronounced in older men with low levels of neighborhood contact [48]. It is clear 
that community-dwelling SES, geographical factors, and lack of social contact with 
neighbors is linked to malnutrition.
5  Future Direction of Measures Against Malnutrition
Considering the association between malnutrition and social determining factors of 
health described above, we draw attention to four points regarding the future direc-
tion of measures against malnutrition.
First is the importance of a population-wide strategy. Although Japan has a 
“nutrition improvement” program in place as part of the country’s preventive care 
policy, the small number of program participants or people qualifying as at risk for 
malnutrition and the contents of the program have been pointed out as issues. The 
reasons cited include: many participants are healthy people with no nutritional 
problems; it is difficult to attract malnourished people who want to participate in a 
nutrition improvement program; information about nutrition is difficult for subjects 
to understand; and the albumin level of people who were anticipated to be malnour-
ished was not low. Older people are inevitably at risk of malnutrition sooner or later. 
It is therefore important to take the view that malnutrition in older people is not just 
a problem for the people who participate in nutrition programs, but is a topic of 
preventive care in all community-dwelling older people, and a population-wide 
strategy must be established.
Second is the importance of perspective on the disparity among socioeconomic 
classes. As has been seen, however, there are disparities in food intake depending on 
individual SES, which influences malnutrition and the health of older people. People 
with a high level of education generally have a high level of knowledge about nutri-
tion, consume healthy foods, as well as a variety of foods. Some reports have also 
shown that low-income groups demonstrate low serum albumin levels compared 
with middle-income groups. These results suggest that intake of meat and fish may 
be low [49]. Malnutrition countermeasures need to take differences in social classes 
into consideration, and food environments are required to provide older people with 
safe and appropriate dining options. For this to happen, the enhancement of food 
delivery services and communal dining facilities would be a welcome step [50].
Third is the importance of focusing on community environmental factors. The 
association between health and socioeconomic factors at a community level, rather 
M. Nakade and K. Kondo
155
than just differences in individual socioeconomic factors, has started to be reported. 
If there are no nearby stores where one can buy fresh fruit and vegetables, the nutri-
tional state of people without access to transportation becomes affected. To estab-
lish a population-wide strategy and to counteract health disparities among social 
classes, measures against malnutrition must be examined in the future by compiling 
research that focuses on community environmental factors rather than just individ-
ual factors.
Although not touched upon here because of space constraints, the fourth point is 
the importance of research and countermeasures from a life course approach. As an 
example, in a Brazilian study, the quality of a child’s diet was associated with hav-
ing no father in the household or having two parents with a low education level, and, 
in particular, it was four times worse in children whose parents did not finish ele-
mentary school than in children of parents who did [51]. A child’s SES is deter-
mined by the parents’ SES, and an undesirable foundation of eating habits is created 
by a parent’s SES being low, with the risk of it leading to poor health. This must be 
addressed while looking at all generations through the life course. Long-term com-
prehensive measures are required, such as improving the education level, knowl-
edge about nutrition, and income security of mothers bearing the next generation.
6  Summary
“Nutrition improvement” is an important undertaking not only because it improves 
the state of malnutrition, but also because it leads to the maintenance of biological 
rhythm. The everyday act of eating is the foundation of individual self-actualization, 
through improvement of vital functions, restoration of communication, and social 
participation. It should be guaranteed regardless of SES or the community in which 
a person lives. On the other hand, nutritional state is influenced by social determin-
ing factors of health. To improve the nutritional state of all people, we must treat it 
as a population-wide problem rather than an individual one, and we must devise 
countermeasures with a life course approach while focusing on both disparities 
among socioeconomic classes and community environmental factors.
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Dental diseases, particularly dental caries (cavities) and periodontal disease, are a 
significant burden to society, even though they are not fatal, and represent some of 
the most prevalent diseases in the world [1, 2]. In Japan, the national medical cost 
of dental diseases in 2015 amounted to 2,829,400  million  yen, which was third 
behind the cost of cardiovascular diseases including hypertension (5,981,800 mil-
lion yen) and neoplasms such as cancer (4,125,700 million yen). In particular, the 
cost of dental diseases for individuals younger than 65 years of age is highest com-
pared with other diseases. In addition, recent studies have shown that oral health 
may affect general health. Accordingly, public health policies, such as the Health 
Promotion Campaign for the Twenty-First Century (Health Japan 21) and the “8020 
Campaign” to retain 20 natural teeth by 80  years of age, have been promoted 
in Japan.
A difference in health status, such as variation of height among the population, 
maybe natural. However, it becomes a problem when such differences are  considered 
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to be avoidable health inequalities because they are caused by systemic differences 
in the social determinants of health, which are also found in dental diseases.
2  Health Inequalities in Dental Disease in Japan
Many reports have described health inequalities in dental diseases and medical con-
ditions around the world [3–7]. This section introduces the health inequalities in 
dental diseases in Japan according to generation, disease, and condition.
Several studies have reported caries inequalities in preschool children [8–11]. 
The disease map of the caries prevalence for each municipality indicates that the 
prevalence rate was higher mainly in the areas of Hokkaido, Tohoku, Shikoku, and 





Fig 14.1 Caries prevalence (%) for 3-year-old-children in Japan (2000, Empirical Bayes 
Approach). (Quoted and modified from Aida et al. [8])
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percentage of university graduates most significantly contributed to this geographi-
cal difference, and the rate of higher education was inversely associated with the 
prevalence of caries. On the other hand, the association with dentistry-related indi-
cators was weak. A study examining the life course trajectory of caries inequalities 
revealed inequalities in children aged 1.5–2.5 years, which widened following the 
growth of these children until 5.5 years of age at the end of the follow-up [10]. 
Caries inequalities in school-age children have also been reported [12, 13]. An eco-
logical study reported that higher  income level was associated with lower caries 
experience [12].
Inequalities in dental diseases among adults have also been reported. In a cross- 
sectional study involving 15,803 Japanese adults by Morita et al. [14], nonprofes-
sionals were at significantly higher risk for periodontal disease than professionals, 
even after the data were adjusted for age, diabetes history, and smoking history. 
When professionals were scored as 1, the relative risk for other occupational groups 
were: drivers, 2.0 times; workers in service industries, 1.5 times; salespersons, 1.4 
times; managers, 1.4 times. A cohort study also confirmed inequalities in periodon-
tal disease related to occupation [15]. Such occupational “social gradients” can be 
also found in other oral health indicators. Similarly, in a study investigating caries 
experience in 16,261 adults, the condition of oral cavities was better in profession-
als, managers, and businesspersons than in workers in service industries and driv-
ers [16].
The number of remaining teeth in older adults can be considered the result of 
experience with dental diseases and access to dental care throughout life. Aida et al. 
[17] reported that educational background—an index of socioeconomic status at a 
younger age—was significantly associated with dental status (remaining teeth) in 
older people even after adjustment for covariates. Interestingly, other studies have 
shown that not only individual income, but also community income levels, were 
associated with inequalities in having no teeth (edentulousness) [18].
3  New Viewpoint on Health Inequalities
The phrase “health inequality” evokes the image “the most deprived people have the 
poorest health condition.” However, health inequalities are not only a problem for 
the deprived, but also for the nondeprived. Nevertheless, health inequality has 
emerged as a “social gradient,” with a stepwise difference in health according to 
socioeconomic status. Here, recent viewpoints regarding health inequalities are 
introduced.
When considering the causes of differences in health among individuals, there 
are two viewpoints: compositional effects based on differences in members (because 
there is a group consisting mostly of individuals in poor health, and another consist-
ing mostly of those in good health, health inequalities among groups are observed); 
and contextual effects based on differences in social circumstances (because some 
groups live under social circumstances that cause poor health and others that are not 
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affected by such environments, health inequalities arise). Social epidemiological 
studies using multilevel analyses have enabled us to distinguish compositional 
effects and contextual effects. For example, a study involving older Japanese adults 
determined individual and community-level income inequalities in edentulousness 
[18]. There was an individual-level social gradient: participants with lower incomes 
had a higher risk for edentulousness. Multilevel analysis also determined the asso-
ciation between community-level income (adjusted for individual-level income) 
and other covariates: regardless of individual-level income, income levels in com-
munities were also associated with the possibility of edentulousness. This study 
suggested that dental status is partially determined by where individuals live because 
it is affected by the community social environment. As such, not only individual 
income, but also community income levels cause health inequalities.
Multilevel studies have suggested that an individual’s health is determined not 
only by individual characteristics but also community-level environments. 
Individuals living in poorer areas possibly become poorer in health even if they are 
economically affluent. For example, an individual living in a poor area, where there 
are few dentists, may find it difficult to receive dental care. Other community-level 
environmental factors, such as social capital [19], income inequality [20], accessi-
bility to grocery stores [21], and fluoride concentration in municipal water [22], 
have been reported to be associated with dental health. Therefore, health inequali-
ties are an issue—not only for individuals—but society as a whole.
4  Causes of Oral Health Inequalities
Four theoretical models have been proposed to explain how social determinants 
influence inequalities in dental disease [23]. First, the “materialist explanation” pos-
its that the availability of foods and medical services varies according to socioeco-
nomic conditions, especially income. Second, the “cultural/behavioral explanation” 
is a model in which health behavior and culture, such as smoking, alcohol use, 
dietary habits, and tooth brushing, vary according to social strata, which leads to 
health inequalities. Third, in the “psychosocial perspective,” individuals in a lower 
social stratum experience various stresses: in the “direct model,” physiological 
mechanisms caused by stress increase the incidence of disease; and in the “indirect 
model,” increased smoking, alcohol use, and intake of sweet foods caused by stress 
increase the incidence of disease. Fourth, the “life course perspective” is a model in 
which factors related to the previous three explanations accumulate throughout life 
and affect health and disease in later life. The “accumulation model” describes 
health influences that gradually accumulate throughout life, while the “critical 
period model” targets the importance of a particular time point; for example, when 
one’s lifestyle changes completely by leaving home in adolescence to begin a new 
phase of life living alone. Both models are supported by empirical research investi-
gating dental diseases. In a cohort study from New Zealand by Poulton et al. [24], 
980 individuals were followed for 26  years to examine the association between 
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socioeconomic conditions and general and oral health index at two key time points 
in childhood and adulthood. Participants who experienced poor socioeconomic con-
ditions during childhood exhibited poorer general and oral health at 26 years of age. 
In comparing subjects in various socioeconomic conditions at the two time points, 
those with a higher socioeconomic position in childhood and a lower socioeco-
nomic position in adulthood exhibited better dental health than those who were of 
lower socioeconomic status in childhood and higher socioeconomic status in adult-
hood. In other words, a lifestyle acquired in childhood may be difficult to change 
and may become greatly influential in subsequent years.
5  How to Tackle Oral Health Inequalities
5.1  Social Determinants and Population Strategy
Even if evidence-based methods are used, health inequalities cannot be eliminated 
unless social determinants are considered. Interventions primarily depend on the 
efforts of individuals which fail to improve health inequalities. Such interventions 
are usually more beneficial for healthy individuals who experience good social con-
ditions and are at lower risk of disease, while those at higher risk of disease may find 
it difficult to benefit from these interventions. This issue is well known as the 
“inverse care law” or “inverse prevention law” [25, 26]. For example, an interven-
tion through dental health education in 5-year-old children in the United Kingdom 
improved the oral health of those with higher socioeconomic status; however, oral 
health did not improve among those with lower socioeconomic status [27].
From this perspective, a population strategy that affects the entire population in 
a community or group is required [28, 29]. Fluoride application is a well-known 
preventive measure for dental caries throughout the world [30]. If it is applied only 
in dental clinics, the benefit reaches only those who can afford to visit a clinic. 
However, if fluoride is used in community/municipal water fluoridation, the fluoride 
concentration in tap water is adjusted to the same level as green tea (approximately 
1 mg/L). All residents of areas where fluoridation has been established can receive 
benefits regardless of social condition, and health inequalities in dental caries are, 
therefore, reduced [31, 32]. The World Health Organization published a book sum-
marizing public health programs that reduce health inequalities, including a chapter 
on oral health [33, 34]. Several measures, such as water fluoridation, smoking regu-
lations, and removal of taxes for oral health products, were introduced. School- 
based health interventions can also be a population strategy for students. In the 
Philippines, the “Fit for School” program offers general and oral health interven-
tions, including soap for hand washing and fluoride toothpaste for brushing, to stu-
dents of public elementary schools [35].
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5.2  Reducing Dental Caries Inequalities in Japan
Although water fluoridation is not established in Japan, school-based fluoride 
mouth-rinsing programs have been conducted as a population strategy since 1970 
[36]. It is a gargling method that is conducted once per week at school using mouth 
rinse solution containing almost the same concentration of fluoride as fluoride 
toothpaste (Fluoride concentration = 900 mg/L). To reduce the risk for excessive 
intake of fluoride in preschool children, a mouth-rinse liquid with a lower concen-
tration of fluoride (approximately 250  mg/L) is used five times per week. This 
school-based program enables all students to receive the benefits of fluoride regard-
less of socioeconomic status or attitude of caregivers.
School-based fluoride mouth-rinse programs reduce both caries and caries 
inequalities [12]. In Niigata Prefecture, fluoride mouth rinsing was launched in ele-
mentary schools for the first time in Japan in 1970, and its rate of dissemination has 
gradually increased [36]. Recently, 12-year-old children in Niigata Prefecture had 
the lowest rate of dental caries in 47 prefectures in Japan, although caries levels in 
Niigata among 3-year-old children before starting the mouth-rinse program ranked 
in the middle. In Japan, most toothpastes contain fluoride; however, the use of fluo-
ride toothpaste is believed to be affected by socioeconomic status and the knowl-
edge of children’s caregivers. In contrast, school-based fluoride programs can 
overcome these types of barriers and reach all students. As a result, inequalities in 
caries have been reduced [12].
5.3  Overcoming Opposition and Building a Healthy Society
Generally, there is much opposition to public health interventions such as tobacco 
regulations [37], vaccination programs [38], and the use of fluoride for public health 
[39]. Gray [40] pointed out that if the magnitude of a health problem is large (many 
are affected), the strength of opposition to public health intervention is larger. 
Because public health interventions to reduce health inequalities require changes in 
social determinants that work as a population strategy, large numbers of individuals 
become concerned about the intervention(s) and opposition tends to become larger.
To overcome opposition, it is the responsibility of scientists not only to provide 
empirical evidence, but also to communicate with society [39, 41]. In the Ottawa 
Charter on health promotion, “Enable,” “Mediate,” and “Advocate” were described 
as the core activities [42–44]. Scientists need to advocate evidence to mediate con-
flict among groups to enable public health interventions. In the United States, fol-
lowing these efforts, the number of individuals with access to water fluoridation 
increased from 5.1 million in 1951 to 211.4 million in 2014 [39].
In Japan, school-based fluoride mouth-rinse programs have gradually increased 
since 1970. In addition to positions on fluoride, collaboration between the health 
and education sectors is also one of the barriers to implementing the program. To 
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promote the dissemination of this method, the Ministry of Health, Labour and 
Welfare in Japan issued the “Fluoride mouth rinsing guidelines” in 2003. As a result 
of continuous efforts, a total of 7479 schools and 777,596 children participated in 
the program in 2010 [36]. Fluoride mouth rinsing in schools is performed after 
informed consent is received from caregivers. In elementary schools in Date City, 
Hokkaido, the rate of participation in mouth rinsing gradually increased from 87% 
in 1990 to 97% in 2005 [45]. The majority of guardians recognized the significance 
of the program, thanks to appropriate explanations based on scientific evidence.
6  Summary
Dental diseases are prevalent, and inequalities exist from children to older adults. To 
reduce oral health inequalities, population strategies aimed at changing social deter-
minants are required. Decision making regarding changes in social determinants is 
the responsibility of residents and politicians. Therefore, scientists and healthcare 
professionals must provide and advocate scientific evidence supporting these inter-
ventions to reduce inequalities in oral health.
References
 1. Marcenes W, Kassebaum NJ, Bernabe E, Flaxman A, Naghavi M, Lopez A, et al. Global bur-
den of oral conditions in 1990-2010: a systematic analysis. J Dent Res. 2013;92:592–7.
 2. Disease GBD, Injury I, Prevalence C. Global, regional, and national incidence, prevalence, and 
years lived with disability for 310 diseases and injuries, 1990-2015: a systematic analysis for 
the global burden of disease study 2015. Lancet. 2016;388:1545–602.
 3. Schwendicke F, Dorfer CE, Schlattmann P, Page LF, Thomson WM, Paris S. Socioeconomic 
inequality and caries: a systematic review and meta-analysis. J Dent Res. 2015;94:10–8.
 4. Boillot A, El Halabi B, Batty GD, Range H, Czernichow S, Bouchard P. Education as a predic-
tor of chronic periodontitis: a systematic review with meta-analysis population-based studies. 
PLoS One. 2011;6:e21508.
 5. Schuch HS, Peres KG, Singh A, Peres MA, Do LG.  Socioeconomic position during life 
and periodontitis in adulthood: a systematic review. Community Dent Oral Epidemiol. 
2017;45:201–8.
 6. Seerig LM, Nascimento GG, Peres MA, Horta BL, Demarco FF.  Tooth loss in adults and 
income: systematic review and meta-analysis. J Dent. 2015;43:1051–9.
 7. Barbato PR, Peres KG. Contextual socioeconomic determinants of tooth loss in adults and 
elderly: a systematic review. Rev Bras Epidemiol. 2015;18:357–71.
 8. Aida J, Ando Y, Aoyama H, Tango T, Morita M. An ecological study on the association of 
public dental health activities and sociodemographic characteristics with caries prevalence in 
Japanese 3-year-old children. Caries Res. 2006;40:466–72.
 9. Kato H, Tanaka K, Shimizu K, Nagata C, Furukawa S, Arakawa M, et al. Parental occupations, 
educational levels, and income and prevalence of dental caries in 3-year-old Japanese children. 
Environ Health Prev Med. 2017;22:80.
14 Oral Health
166
 10. Aida J, Matsuyama Y, Tabuchi T, Komazaki Y, Tsuboya T, Kato T, et al. Trajectory of social 
inequalities in the treatment of dental caries among preschool children in Japan. Community 
Dent Oral Epidemiol. 2017;45:407–12.
 11. Aida J, Matsuyama Y, Koyama S, Sato Y, Ueno M, Tsuboya T, et al. Oral health and social 
determinants – oral health inequality and social determinants of oral health. In: Fukai K, editor. 
The current evidence of dental care and oral health for achieving healthy longevity in an aging 
society. Tokyo: Japan Dental Association; 2015. p. 216–34.
 12. Matsuyama Y, Aida J, Taura K, Kimoto K, Ando Y, Aoyama H, et al. School-based fluoride 
mouth-rinse program dissemination associated with decreasing dental caries inequalities 
between Japanese prefectures: an ecological study. J Epidemiol. 2016;26:563–71.
 13. Aida J, Ando Y, Yanagisawa T. Oral health inequalities through life-stages among Japanese: a 
study linking the survey of dental diseases and comprehensive survey of living conditions. J 
Dent Health. 2016;66:458–64. (In Japanese).
 14. Morita I, Nakagaki H, Yoshii S, Tsuboi S, Hayashizaki J, Igo J, et al. Gradients in periodontal 
status in Japanese employed males. J Clin Periodontol. 2007;34:952–6.
 15. Irie K, Yamazaki T, Yoshii S, Takeyama H, Shimazaki Y. Is there an occupational status gra-
dient in the development of periodontal disease in Japanese workers? A 5-year prospective 
cohort study. J Epidemiol. 2017;27:69–74.
 16. Morita I, Nakagaki H, Yoshii S, Tsuboi S, Hayashizaki J, Mizuno K, et al. Is there a gradient 
by job classification in dental status in Japanese men? Eur J Oral Sci. 2007;115:275–9.
 17. Aida J, Hanibuchi T, Nakade M, Hirai H, Osaka K, Kondo K. The different effects of vertical 
social capital and horizontal social capital on dental status: a multilevel analysis. Soc Sci Med. 
2009;69:512–8.
 18. Ito K, Aida J, Yamamoto T, Otsuka R, Nakade M, Suzuki K, et al. Individual- and community- 
level social gradients of edentulousness. BMC Oral Health. 2015;15:34.
 19. Koyama S, Aida J, Saito M, Kondo N, Sato Y, Matsuyama Y, et al. Community social capital and 
tooth loss in Japanese older people: a longitudinal cohort study. BMJ Open. 2016;6:e010768.
 20. Aida J, Kondo K, Kondo N, Watt RG, Sheiham A, Tsakos G. Income inequality, social capital 
and self-rated health and dental status in older Japanese. Soc Sci Med. 2011;73:1561–8.
 21. Aida J, Ando Y, Oosaka M, Niimi K, Morita M. Contributions of social context to inequality 
in dental caries: a multilevel analysis of Japanese 3-year-old children. Community Dent Oral 
Epidemiol. 2008;36:149–56.
 22. Do LG, Ha DH, Spencer AJ.  Factors attributable for the prevalence of dental caries in 
Queensland children. Community Dent Oral Epidemiol. 2015;43:397–405.
 23. Sisson KL. Theoretical explanations for social inequalities in oral health. Community Dent 
Oral Epidemiol. 2007;35:81–8.
 24. Poulton R, Caspi A, Milne BJ, Thomson WM, Taylor A, Sears MR, et al. Association between 
children’s experience of socioeconomic disadvantage and adult health: a life-course study. 
Lancet. 2002;360:1640–5.
 25. Adams J, White M. Are the stages of change socioeconomically distributed? A scoping review. 
Am J Health Promot. 2007;21:237–47.
 26. Hart JT. The inverse care law. Lancet. 1971;1:405–12.
 27. Schou L, Wight C. Does dental health education affect inequalities in dental health? Community 
Dent Health. 1994;11:97–100.
 28. Watt RG. From victim blaming to upstream action: tackling the social determinants of oral 
health inequalities. Community Dent Oral Epidemiol. 2007;35:1–11.
 29. Aida J. Challenges in reducing oral health inequalities in Asia–Pacific. Nature India special 
issue 2017; Oral Health Inequalities & Health Systems in Asia-Pacific: S7–S8.
 30. FDI World Dental Federation. Promoting oral health through fluoride: adopted by the FDI 
General Assembly: August 2017, Madrid, Spain. Int Dent J. 2018;68:16–7.
 31. Riley JC, Lennon MA, Ellwood RP. The effect of water fluoridation and social inequalities on 
dental caries in 5-year-old children. Int J Epidemiol. 1999;28:300–5.
J. Aida and K. Kondo
167
 32. Kim HN, Kim JH, Kim SY, Kim JB.  Associations of community water fluoridation with 
caries prevalence and oral health inequality in children. Int J Environ Res Public Health. 
2017;14:E631.
 33. Blas E, Kurup AS. Equity, social determinants and public health programmes. Geneva: WHO; 
2010.
 34. Petersen PE, Kwan S. Equity, social determinants and public health programmes - the case of 
oral health. Community Dent Oral Epidemiol. 2011;39:481.
 35. Monse B, Benzian H, Naliponguit E, Belizario V, Schratz A, van Palenstein Helderman W. The 
fit for school health outcome study - a longitudinal survey to assess health impacts of an inte-
grated school health programme in the philippines. BMC Public Health. 2013;13:256.
 36. Komiyama K, Kimoto K, Taura K, Sakai O. National survey on school-based fluoride mouth- 
rinsing programme in Japan: regional spread conditions from preschool to junior high school 
in 2010. Int Dent J. 2014;64:127–37.
 37. Ferriman A. Vilified for tackling tobacco. BMJ. 2000;320:1482.
 38. Tanaka Y, Ueda Y, Yoshino K, Kimura T.  History repeats itself in Japan: failure to learn 
from rubella epidemic leads to failure to provide the hpv vaccine. Hum Vaccin Immunother. 
2017;13:1859–60.
 39. Allukian M Jr, Carter-Pokras OD, Gooch BF, Horowitz AM, Iida H, Jacob M, et al. Science, 
politics, and communication: the case of community water fluoridation in the US.  Ann 
Epidemiol. 2018;28:401–10.
 40. Gray M. Evidence-based healthcare and public health: how to practice and teach evidence- 
based decision making. 3rd ed. Edinburgh; New  York, NY: Churchill Livingstone; 2008. 
p. 303–32.
 41. Weed DL, Mink PJ.  Roles and responsibilities of epidemiologists. Ann Epidemiol. 
2002;12:67–72.
 42. WHO. Ottawa charter on health promotion. Geneva: World Health Organization; 1986.
 43. Saan H, Wise M. Enable, mediate, advocate. Health Promot Int. 2011;26(Suppl 2):ii187–93.
 44. Kokeny M. Ottawa revisited: ‘enable, mediate and advocate’. Health Promot Int. 2011;26(Suppl 
2):ii180–2.
 45. Hatakeyama Y, Katada S, Shinohara T, Honda O, Tange T. Effect of continuous implementa-
tion of fluoride mouth rinse program in elementary school in date city. J Hokkaido Dent Assoc. 
2007:157–9. (In Japanese).
Open Access This chapter is licensed under the terms of the Creative Commons Attribution- 
NonCommercial- NoDerivatives 4.0 International License (http://creativecommons.org/licenses/
by-nc-nd/4.0/), which permits any noncommercial use, sharing, distribution and reproduction in 
any medium or format, as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence and indicate if you modified the licensed 
material. You do not have permission under this licence to share adapted material derived from this 
chapter or parts of it.
The images or other third party material in this chapter are included in the chapter’s Creative 
Commons licence, unless indicated otherwise in a credit line to the material. If material is not 
included in the chapter’s Creative Commons licence and your intended use is not permitted by 
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder.
14 Oral Health
169© The Author(s) 2020
K. Kondo (ed.), Social Determinants of Health in Non-communicable Diseases, 
Springer Series on Epidemiology and Public Health, 
https://doi.org/10.1007/978-981-15-1831-7_15
Chapter 15




Extension of healthy life expectancy is an important topic in Japanese healthy aging 
policy, which has already achieved extended life expectancy. In 2013, there was 
about a 9-year gap between life expectancy and healthy life expectancy among men, 
and a 13-year gap of them among women. Although the definition of healthy life 
expectancy is diverse, one definition is measured by a period that has not seen the 
onset of functional disability in public long-term care certification, or that has inde-
pendence in instrumental activities of daily living (IADL; a higher-living functional 
capacity of older adults). About 18% of older adults were certified for long-term 
care/support needs, and the number was about 5.9 million people (as of 2014).
Many studies indicate that the ability to conduct IADL, the onset of functional 
disability, and death are intimately related to not only lifestyles and health behav-
iors, but also to socioeconomic situations. While several systematic reviews focus-
ing on the daily functions of older adults exist [1–3], overseas findings are not 
necessarily applicable to Japan because of genetic, environmental, and cultural fac-
tors. There is thus a need to review findings on older adults in Japan. Longitudinal 
studies are needed when doing so because there is a bidirectional relationship 
between health and other variables (for example, the unhealthier one is, the harder 
it is to acquire income; the poorer one is, the easier it is to become unhealthy). As 
opposed to cross-sectional studies, which are based on synchronic data, longitudinal 
studies trace individuals. Furthermore, considering that there are few cases in which 
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individuals incur functional disabilities or die when tracked for only a few years, it 
is preferable to conduct large-scale baseline surveys to acquire more robust data.
The number of studies based on large-scale epidemiological surveys in Japan has 
increased in recent years. The Japan Epidemiological Association website intro-
duces 16 studies, each of which track over 10,000 people for longer than 5 years (as 
of April 2018). A search for articles based on longitudinal studies discussing the 
health and life functions of older adults in Japan1 revealed 53 studies in Japanese 
and 212 in English. These were narrowed down to those covering 10,000 or more 
people, review papers and articles that discussed specific diseases and medical treat-
ments were excluded, and hand-searching was added to give a set of 48 articles. 
This set was reduced to 34 articles after excluding those covering depressive symp-
toms, falls, and dementia outcomes, which are discussed in another chapter. This 
chapter provides an overview of the findings of these articles with large-scale longi-
tudinal research on Japanese older adults that discussed factors relating to their 
IADL, functional disability levels, and mortality.
2  Overview of Large-Scale Longitudinal Studies
The outcomes covered by the articles were as follows: death (20 articles), functional 
disability (16 articles), and IADL (2 articles). The primary explanatory variables 
were classified as follows: mental health and psychological well-being [4, 5], health 
behaviors (e.g., smoking and obesity) [6–11], oral function/dental status [12–14], 
socioeconomic status (SES) [15–23], social participation [24–29], social network 
and social support [30–36], and others [37] (Table 15.1).
The Japan Gerontological Evaluation Study, from which approximately 80% of 
the articles are derived, is a research project that aims to create a scientific founda-
tion for preventative policies that seek to create a healthy aging and long-living 
society (principal investigator: Katsunori Kondo, Professor, Chiba University). 
Since 2003, the self-administered postal survey has worked with municipalities to 
survey (through a questionnaire) tens of thousands of older individuals without cer-
tified functional disabilities. The response rate was 60–70% (there were approxi-
mately 13,000 responses in 2003, 40,000  in 2006, and over 100,000 from 2010 
onward, see Fig.  15.1). The survey also included prospective cohort data that 
enabled understanding of the subsequent outcomes (e.g., death and functional dis-
ability level) based on information regarding public long-term care insurance 
records. At the same time, the survey is also notable for simultaneously collecting 
1 For Japanese language journals, The National Diet Library Online Search and Request Service 
was used to search for the terms “高齢者AND コホート研究” (kōreisha AND kōhōto kenkyū; 
“elderly AND cohort study”) and “高齢者AND 縦断研究 AND 健康” (kōreisha AND jūdan 
kenkyū AND kenkō; “elderly AND longitudinal study AND health”). For English language jour-
nals, PubMed was used to search for “older Japanese AND cohort study” and “Japanese AND 
cohort study AND older.”
M. Saito
171
Table 15.1 Main results of associated factors with functional disability or mortality
Articles Data
Explanatory 
variables Outcome Main results








Mortality Fair/poor self-rated health was a 
stronger predictor of mortality in 













Compared to older adults with 
nondepressive symptoms, 
depressive people were 1.26 times 
higher for functional disability, 
and 1.33 times higher for mortality 
than nondepressive.
Health behavior







Mortality The multivariate relative risks for 
current smokers compared with 
never smokers were 1.41 (95% CI: 
1.19–1.67) in older men, 1.69 
(95% CI: 1.32–2.15) in older 










Smoking Mortality Current smokers compared with 
never smokers were 1.47 (95% CI: 
1.41–1.52) among those born 
before 1920, 1.84 (95% CI: 
1.74–1.96) among those born 







BMI Mortality The underweight group was 
associated with a statistically 
higher risk of all-cause mortality; 
1.78-fold (95% CI: 1.45–2.20) and 
2.55-fold (95% CI: 2.13–3.05) 
increase in mortality risk among 







BMI Mortality Among low income group, hazard 
ratios for mortality by all causes 







BMI Mortality Compared with normal-weight 
participants, overweight/obese 
participants tended to have lower 
hazard ratios; the multivariate 
hazard ratios were 0.86 (95% CI: 
0.62–1.19) for obesity, 0.83 (95% 
CI: 0.73–0.94) for overweight, and 
1.60 (95% CI: 1.40–1.82) for 
underweight.
(continued)















Japanese pattern as one of three 
dietary patterns was associated 
with a lower risk of incident 
functional disability (HR = 0.77; 
95% CI: 0.68–0.88). An animal 
food pattern and a high dairy 
pattern tended to have a higher 








Dental care Mortality Participants who practiced all 
three types of oral care (brushed 
teeth two or more times per day, 
had dental visits at least once a 
year, or used dentures) was 0.54 
(95% CI: 0.45–0.64) times lower 
for mortality than participants who 






Tooth loss IADL IPW models estimated the 
increment in TMIG-IC score 
(β = 0.170, 95% CI: 0.114–0.227) 
if edentulous participants gained 






Tooth loss Functional 
disability
Among the participants aged 
≥85 years old, those with ≥20 
teeth had a longer life expectancy 
(men: +57 days; women: 
+15 days) and healthy life 













The hazard ratio of incident 
physical/cognitive disability per 
one standard deviation increase in 
relative deprivation ranged from 
1.13 (95% CI: 0.99–1.29) to 1.15 













administrative data, comparing the 
lowest to the highest income level 
were 3.50 for men and 2.48 for 
women for mortality and 3.71 for 





















In men, significant health 
inequalities were observed 
between the highest income group 
and lowest one (HR: 1.55–1.75), 
and between the highest 










Mortality 1 SD unit increase in income 
deprivation relative to others was 
associated with increased death 
hazard in men (HR = 1.20, 95% 
CI: 1.06–1.36) and in women 










Mortality Those with simultaneously relative 
poverty and social isolation and/or 
social inactivity were 1.29 times 
more likely to die prematurely 













The HR for death from 
cardiovascular diseases per SD 
increase in relative deprivation 
was 1.50 (95% CI: 1.09–2.08) in 
men, whereas HRs for mortality 
by cancer and other diseases were 








Mortality Compared with men growing up 
in more advantaged childhood 
socioeconomic circumstances, the 
age-adjusted HR for men from 
low childhood SES backgrounds 
was 0.75 (95% CI: 0.56–1.00). 
This association was stronger 









IADL Childhood SES was independently 
associated with functional decline 
in the older cohort. In the 
75–79 years group, lower 
childhood SES was associated 
with functional decline.
(continued)













Mortality Men born in December were more 
likely to die earlier (14%) while 
those born in January had lower 
mortality (10%). Time period 
when a birth is officially registered 
might be reflected in 













In both sexes, frequency of going 
out, frequency of contact with 
friends, social participation were 
significantly related to onset of 









Mortality Physical activity was associated 
with a reduced risk of all-cause 
and CVD mortality. The HRs 
among participants with 5 or more 
days of nonexercise physical 
activity per week and those with 
pre-existing disease were 0.38 
(95% CI: 0.22–0.55) and 0.35 






Sports activity Functional 
disability
Compared to the active participant 
group, the exercise alone group 
had HR of 1.29 (95% CI: 
1.02–1.64) for incident functional 
disability. No significant 











Compared to nonparticipants, the 
HR was 0.83 (95% CI: 0.73–0.95) 
for participation in one, 0.72 (95% 
CI: 0.61–0.85) for in two, and 0.57 
(95% CI: 0.46–0.70) for in three 









Mortality Relative to regular members, the 
IPTW-HR for all-cause mortality 
was 0.88 (95% CI: 0.79–0.99) for 
participants occupying leadership 
positions (e.g. president, manager, 

















Participants in sports (HR = 0.66, 
95% CI: 0.51–0.85) or hobby 
group (HR = 0.69, 95% CI: 
0.55–0.87), or who had a group 
facilitator role (HR = 0.82, 95% 
CI: 0.66–1.02) were less likely to 
be disabled.








Mortality Lower friendship network was 
significantly associated with 
higher all-cause mortality among 
men (HR = 1.30, 95% CI: 
1.10–1.53) and women 











Women living in communities 
with higher mistrust had 1.68 
(95% CI: 1.14–2.49) times higher 
OR of onset of disability, even 












The isolated older people were 
1.34 (95% CI: 1.18–1.53) times 
more likely to develop functional 
disability. In men, satisfied 
isolation was associated with 1.27 
(95% CI: 1.02–1.58) times higher 













The hazard ratios for functional 
disability and premature death 
increase in those with contact 
frequency of “less than once a 
month” were 1.37 (95% CI: 







Eating alone Mortality The HR were 1.48 (95% CI: 
1.26–1.74) for men who ate alone 
yet lived with others. Among 
women, HR was 1.18 (95% CI: 
0.97–1.43) who ate alone yet lived 
with others and 1.10 (95% CI: 
0.93–1.29) who ate and lived 
alone.
(continued)
15 Healthy Aging: IADL and Functional Disability
176
panel data that individually compares cross-sectional data at certain intervals. Since 
2010, the survey has expanded to cover more areas and has changed in name from 
AGES to JAGES (see website for details: https://www.jages.net/). In the 14 years 
from 2004 to 2017, the JAGES project has published 364 articles and books (267 in 
Japanese, 97 in English), including 55 papers based on longitudinal studies (includ-
ing sub-projects).
3  Mental Health, Health Behavior, and Oral Functions
While subjective health indicators have been criticized as unreliable, large-scale 
Japanese longitudinal studies have found them to be important indicators for pre-
dicting future objective health. For example, regardless of age, chronic conditions, 
or disabilities at the baseline survey, both older men and women who stated that 
their health was poor had an approximately 1.7 higher risk of unmature death com-
pared to those who answered that their health was good [4]. Furthermore, individu-
als with depression were found to have a 1.26 higher risk of functional disability 













Men living only with nonspousal 
cohabitants and those living alone 
were more likely to develop 
disability. Social support exchange 
explained 24.4% and 15.8% of the 







Social support Functional 
disability
Social ties with co-residing family 
members, and those with friends 
or neighbors, independently 
protected functional health 
(HR = 0.81, 0.85) among men. 
Among women, ties with friend or 












A risk assessment scale of 0–55 
developed from the Kihon 
Checklist’s 10 items (included in 
the Needs Survey’s essential 
items) is useful for predicting the 
incidence of Needed Support/
Long-Term Care certification.
aFrom JAGES (AGES) longitudinal survey
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Regarding health behaviors, older male smokers were found to have 1.41 times 
the risk of death due to cardiovascular disease compared to nonsmokers. For women, 
the risk was 1.69 times higher [6]. In addition, smokers in the pre-1920 birth cohort 
had 1.47 times the risk of death [7]. Regarding body mass index (BMI), some large- 
scale cohort studies have consistently shown that Japanese older adults have approx-
imately 1.6–2.6 times the risk of subsequent death if obese or underweight [8, 10]. 
Regarding food, Japanese dietary habits may reduce subsequent functional disabil-
ity risk (HR = 0.77; 95% CI: 0.68–0.88) [11].
Oral health indicators such as bite strength and number of teeth are closely 
related to subsequent healthy aging. For example, it has been reported that people 
without teeth were more likely to experience a significant IADL decline compared 
to people with 20 or more remaining teeth; this influence was nearly equal to having 
a history of stroke [13]. The risk of death for older adults who brushed their teeth 
two or more times per day, visited the dentist at least once per year, or used dentures 
was reported as being 0.54 times those who performed none of these activities [12]. 
Furthermore, men aged 85 years or older with 20 or more remaining teeth had an 
estimated lifespan of 92 days longer that those who did not, while women with the 
same characteristics lived an average of 70 days longer [14].
Although it analyzed fewer than 10,000 subjects, another study reported that 
those with 19 or fewer remaining teeth had 1.21 times the risk of functional disabil-
ity onset [38] and 1.83 times the risk of death because of cardiovascular or  respiratory 
Fig. 15.1 Overview of longitudinal survey in JAGES (AGES)
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disease [39]. In addition, young-old persons aged 65–74 with fewer than 20 remain-
ing teeth were 1.78 times more likely to become housebound [40].
4  Differences in Health Risks Due to SES
It is a solid fact that poverty and social exclusion are one of the social determinants 
of health [41]. Research on Japanese older adults has found that low SES could be 
a health risk, and these trends are remarkable among men [41]. Older men with 
less education or income were found to have 1.6–2.0 times the risk of unmature 
death [17]. The same trend was also found in objective income data from levy cost 
in public long-term care insurance [16]. It has been reported that income that is 
low in either absolute terms or when compared to others creates psychosocial 
stress and becomes a risk for functional disability [15], overall death [18], and 
cardiovascular disease death [20]. Furthermore, research indicates that economic 
poverty in both old age and childhood increases the overall risk of death during old 
age [21] in addition to causing declines in IADL [22]. In other words, the influence 
of SES on health extends throughout the course of people’s lives, suggesting the 
effectiveness of countermeasures that begin at a young age. It is also clear that the 
destruction of one’s house or job loss resulting from natural disaster (e.g., the 
Great East Japan Earthquake) is connected to worsening IADL [42].
5  Differences in Health Risks Due to Social Participation 
and Social Networks
Social participation is an important element of successful aging. According to 
activity theory in social gerontology, older individuals who actively participate in 
society maintain a sense of happiness due to steady social relationships and 
increased opportunities to receive positive feedback from others. One would there-
fore expect that social participation protects older adult health; this has in fact been 
confirmed by some large-scale cohort studies. People who hold positions and par-
ticipate in social organizations (e.g., residents’ associations) have significantly 
lower subsequent risks of functional disability [29] and death [28], and there is a 
lower risk of death and functional disability among older individuals who partici-
pate in sports or physical activities [25–27]. In addition, an intervention study in 
Taketoyo Town, Aichi Prefecture, indicated that those who participated in commu-
nity salon activities had more positive health self-assessments 2 years later than 
those who did not [43]. Their risk of functional disability was 51% lower [44], 




Large-scale longitudinal studies have also found that having a poor social net-
work (i.e., social isolation) is also a health risk. It has been reported that isolated 
older individuals had 1.3–1.8 times the risk of functional disability [32]. Reports 
have also indicated that contact with others less than once per week was a functional 
onset disability risk and that less than once per month was a mortality risk [33]. In 
addition, eating alone while living with someone else increased the risk of death for 
both men and women [34]. It has also been found that those who belonged to an 
infrequently meeting sports club had lower functional disability risks than those 
who frequently played sports alone [23]. This suggests that connecting with others 
is an important element for health. Studies focusing on social support (i.e., the func-
tional side of social networks) have found that men and women without social sup-
port had 1.25 and 1.08 times the risk of functional disability, respectively [36]. 
While individuals in single-person households were more likely to have functional 
disabilities, social support could possibly reduce these risks by 25% [35].
Although individual-level social participation and social relationships are 
important, community-level social participation (social capital) is also associated 
with health among older adults. There have been efforts to develop a health-related 
community- level social capital instrument (comprised of three factors: civic par-
ticipation, social cohesion, and reciprocity) [46]. For example, it has been found 
that even after adjusting for individual attributes, older women living in communi-
ties in which there is a 1% higher prevalence of the view that people cannot gener-
ally be trusted were 1.68 times more likely to receive functional disability 
certification [31]. Such studies suggest the importance of developing age-friendly 
community/cities in addition to individual interventions in healthcare and social 
welfare.
6  Summary
The proper handling of population aging is a global health problem that must be 
addressed for sustainable development. While a diverse set of issues must be 
addressed, one of the most important is healthy aging. In 2017, the World Health 
Organization released “10 Priorities for a Decade of Action on Healthy Ageing” [47], 
which presents a collection of high-quality data regarding healthy aging as a priority 
and points out the need for analytical reviews of current data sources to identify 
where gaps exist in measuring healthy aging over the life course.
As demonstrated in this review, large-scale studies of the older adults in Japan 
have found that, in addition to lifestyle, health behaviors, and medical history, the 
following items were also related to the healthy aging: mental health and psycho-
logical well-being, oral function/dental status, the up-stream factors of social par-
ticipation, social networks/social support, educational attainment, income, income 
disparities, SES throughout one’s life course, loss of living environment, and 
community- level social capital including civic participation, social cohesion, and 
reciprocity.
15 Healthy Aging: IADL and Functional Disability
180
“Healthy Japan 21 (The Second Term)” [48], which established the basic policy 
for health promotion in Japan, discusses improving the quality of social environ-
ments as a way to increase healthy aging and decrease health disparities. The results 
of this review also suggest that along with approaches that focus on high-risk indi-
viduals, it is important to implement social policies that increase social capital, 
reduce socioeconomic disparities, construct environments that promote social par-
ticipation and physical activity, and offer education to individuals from a young age 
(thus enabling anyone to develop their abilities without relying on household eco-
nomic resources). However, with the exception of some, the articles considered in 
this review are observation studies, and there is a need to elucidate the mechanisms 
behind the discussed factors in addition to conducting intervention studies.
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1  Definition of Life Course Epidemiology
Life course epidemiology is defined as “the study of long-term effects on later 
health or disease risk of physical or social exposures during gestation, childhood, 
adolescence, young adulthood, and later adult life” [1, 2]. This term has been used 
widely since the first edition of the book by Kuh and Ben-Shlomo was published in 
1997. A similar term is “life course approach,” which was used by psychologists, 
sociologists, demographers, anthropologists, and biologists for many years before 
being adopted in the field of epidemiology [1]. In Japan, Kondo [3] has discussed 
the use of the life course approach for some time.
One famous historical study is the fetal origins hypothesis, which was published 
by Barker et al. in 1986 [4]. From an ecological study of 220 regions in England, 
they found that the standardized mortality ratio for ischemic heart disease and bron-
chitis in adults between 1968 and 1978 was high in regions with high infant mortal-
ity between 1921 and 1925. These findings led them to speculate that undernutrition 
during gestation or infancy could cause the development of disease in adulthood. 
Even earlier in 1951, the World Health Organization published a report [5] by 
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Bowlby regarding the poor development of children after separation from their 
mother and placed in the care of an institution such as an orphanage (deprivation of 
maternal care). Although the term “life course” has only been used in recent years, 
the concept has existed for some time and relevant research has been conducted.
2  Significance and Recent Development
Life course epidemiology has recently gained increased attention, probably as a 
result of several factors. One is that the links between lifestyle habits during adult-
hood and subsequent lifestyle diseases have become well understood, so that under-
standing the factors preceding adulthood has become important for future research. 
Although it is still possible for people to change their lifestyle habits during adult-
hood, albeit with great effort, they cannot change the factors that impacted them 
during childhood or in utero, which are important social determinants of health. 
Life course epidemiology provides researchers with the capability to understand 
such factors. On that account, interventions in earlier life stages may be more cost 
effective than interventions in adult life to prevent noncommunicable diseases. 
Furthermore, life course epidemiology is gaining attention because it can bring 
researchers closer to understanding the causal associations and mechanisms of 
development of diseases. In other words, longitudinal studies from childhood would 
be useful to determine which factors are actual causes, confounding factors, or 
intermediate stages among various factors. Moreover, life course epidemiology can 
also be used to study biological factors jointly with socioeconomic factors.
Common study designs in life course epidemiology have included ecological 
studies and retrospective cohort studies. The results from prospective cohort studies 
that have tracked participants from birth are now starting to be published. Although 
we do not discuss the issue of study design in detail, we point out the analytical 
problems such as repeat observations, hierarchical data, latent exposures, and mul-
tiple interactive or small effects [1], as well as this emerging field with respect to 
factors such as developments in epidemiological research methodologies. Advances 
in computing capabilities that have made it easier to conduct complex statistical 
analyses, such as multilevel analysis (also called hierarchical linear modeling or 
latent growth modeling), have also driven the growth of life course epidemiology.
3  Basic Theories
Two types of conceptual model, as shown in Table 16.1, the critical period model 
and the accumulation of risk model, address why early life factors including in utero 
and childhood factors increase the risk for diseases during adulthood [6]. The criti-
cal period model postulates that certain periods in life have an important meaning. 
The simplest example of this model is that children whose mothers took  thalidomide 
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during a certain period of gestation developed phocomelia; no such danger exists if 
the mother takes thalidomide at any other time. In this example, phocomelia devel-
ops because exposure occurs during the period of in utero growth, when the struc-
ture of the limbs develops. Recent studies have shown that the same phenomenon 
occurs with function, and it is now believed that the in utero environment has a 
profound effect on shaping the functions related to metabolism and hormones. 
However, unlike the effects on structure, the effects on function can be changed 
even during adulthood. At a more detailed level, even if genes themselves are deter-
mined at conception, gene expression (epigenetics) later in life can also affect func-
tion [7]. A similar concept is “biological programming.” It should be noted that the 
term “sensitive period,” which is a similar concept to the critical period, is often 
used without clear differentiation. Strictly speaking, the “critical period” denotes 
that the effects of exposure appear only when the exposure occurs during that period 
and do not occur during any other period. The term “sensitive period” is used if the 
effects are more likely to appear during that period but can still occur during other 
periods. A slightly more complex mechanism within the critical period model is the 
influence of effect modifiers (interactions). For example, it is now known that low 
birth weight increases the risk of ischemic heart disease during adulthood in indi-
viduals who develop obesity in childhood or adulthood, but not in those who do not 
develop obesity. In addition, a better understanding of the interactions between 
social and biological factors is anticipated.
Another conceptual model is the accumulation of risk model. This model postu-
lates that various factors gradually accumulate throughout life and cause diseases to 
develop in adulthood. This accumulation can arise from various independent factors 
that do not correlate with each other. For example, the factors of being involved in 
a car accident, incurring a job loss, and experiencing the death of a spouse may 
accumulate incidentally, leading to the onset of a disease. In another pattern called 
“risk clustering,” various factors correlate with one another. For example, low birth 
weight, childhood undernutrition, secondhand smoke, and a low education level can 
overlap. Such factors likely arise from a common cause of low socioeconomic sta-
tus (SES) during childhood. Another concept is “chains of risk,” in which, for 
Table 16.1 Life course 
conceptual models
Critical period model
• Does/does not become a risk 
factor in adulthood
• Becomes a modifying factor in 
adulthood
Accumulation of risk
• Caused by independent, 
noncorrelated factors
• Caused by correlated factors
  –“Risk clustering”
  –“Chains of risk” caused by 
additive effects or a trigger 
effect
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 example, job loss could bring about financial difficulties, causing marital discord or 
domestic violence, subsequently leading to divorce. It is important to understand the 
chain of risk because intervening in the chain at some point can prevent the situation 
from deteriorating.
In the broader picture of life course epidemiology, it is important to consider 
intergenerational effects. The environments of the grandparental generation, the 
parental generation, and the generation of children and their siblings intertwine at 
the country level, the community level, and the household level. When a person is 
living far from their grandparents, they share only a country-level environment. On 
the other hand, community-level and household-level environments directly affect 
parents and their children, as well as children and their siblings. If time is added as 
a variable, various effects such as cohort effects from childhood and period effects 
common to three generations can intertwine. Although it is complex, life course 
epidemiology is an important and interesting field of research.
4  Research Results
Studies in life course epidemiology have revealed various findings, which are briefly 
summarized in the literature [8, 9]. In particular, factors such as low birth weight 
and low SES during childhood increase the risk of coronary artery disease, cerebral 
hemorrhage, and chronic obstructive pulmonary disease. Conversely, the risk of 
breast cancer increases when birth weight and SES during childhood are high. 
Reviews also summarize various risk factors for type 2 diabetes such as the increased 
risks associated with abnormally high or low birth weight.
Infectious diseases are another important topic in life course epidemiology [10]. 
For example, it is well known that hepatitis C infection increases the risk of hepa-
toma later in life and that varicella zoster infection during childhood can cause 
herpes zoster during adulthood.
Several studies have also been conducted in Japan. In a cohort study of adults, 
Tamakoshi et al. [11] examined maternity health records and found that low birth 
weight increased a person’s susceptibility to hypertension in adulthood. Sekine 
et al. [12] followed a birth cohort in Toyama Prefecture until the subject’s first year 
of high school and analyzed relationships with lifestyles in their health check-up 
data at the age of 3 years as baseline data. They revealed that having a large number 
of undesirable lifestyle habits such as skipping breakfast, physical inactivity, and 
long hours of watching television is associated with an increased risk of developing 
obesity in later life [12]. Suzuki et al. [13] followed a group of children from before 
birth to 10 years of age as Project Koshu and found that boys whose mothers smoked 
during pregnancy had a higher body mass index, but the same association was not 
observed in girls.
The Japan Gerontological Evaluation Study (JAGES) have published several 
papers that revealed relationships between childhood events or SES and health sta-
tus in older years. Matsuyama et al. [14] reported that adverse childhood  experiences 
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(ACEs) were significantly associated with fewer remaining teeth after adjusting for 
covariates (odds ratio = 1.14). Amemiya et al. [15] revealed that ACEs showed sig-
nificantly greater higher-level functional limitation (prevalence ratio = 1.46, adjust-
ing for age, sex, and childhood disadvantage). Moreover, Tani et al. [16] showed 
that low childhood SES was positively associated with depression onset (risk 
ratio = 1.44). Yanagi et al. [17] reported that older people with low childhood SES 
were 1.36 times more likely to have poor fruit and vegetable intake (FVI) than those 
with high childhood SES. They suggested that a school lunch program could help 
improve FVI because the relationship was not observed among people aged 
65–69 years who were fully exposed to such a program [17].
In Japan, a couple of national projects on life course epidemiology are ongoing. 
The Ministry of Health, Labour and Welfare has been conducting the Longitudinal 
Survey of Newborns in the Twenty-First Century since 2001 and since 2010 [18]. 
The Ministry of the Environment has conducted the Japan Environment and 
Children’s Study since 2011, involving 100,000 mother–child pairs living through-
out Japan [19].
5  Future Outlook
The research results from life course epidemiology have started to be used for 
development of health policy. Through its Recommendations for the Control of 
Lifestyle-Related Diseases from Before Birth through Childhood, which summa-
rize research findings from Japan and abroad, the Science Council of Japan advo-
cates the importance of awareness and education on the health problems that can 
arise in adolescent and young women who are underweight, among other issues [20].
Although targeting lifestyle habits during adulthood plays a specific role in pre-
venting adult diseases, it is difficult to substantially reduce the incidence of such 
diseases with that approach alone; it is important to target childhood influences, 
intergenerational influences, physiological factors, and socioeconomic factors. 
Progress in life course epidemiology research should help to build a more detailed 
understanding of such factors and make it possible to target them effectively.
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Social capital (SC), “resources that are accessed by individuals as a result of their 
membership of a network or a group,” [1] has been considered a determinant of 
health [2]. People obtain various resources from social relationships, and these may 
affect their lives. Such phenomena are sometimes serious, and the consequences 
may reach beyond health. In January 2018, Tracey Crouch was appointed as the first 
Minister for Loneliness in the UK in move that is indicative of the worldwide con-
cern about loneliness—the lack of social relationships—not only in terms of its 
effects on health, but also for the effects on the lives of individuals and on society. 
This chapter introduces SC with a focus on its effects on health.
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2  The Roseto Effect
In the 1950s, a strange phenomenon was discovered in the small town of Roseto, 
Pennsylvania, in the USA. Many of the residents of Roseto were Italian emigrants, 
who lived in a close-knit community. Although their lifestyles were not superior to 
their neighbors, it was observed that the residents of Roseto showed lower mortality 
from myocardial infarction than neighboring areas [3].
SC was considered to be the cause of the lower mortality in Roseto [4]. SC is a 
concept that has been used in various academic fields. Putnam [5] defined SC as 
“features of social organization, such as trust, norms and networks that can improve 
the efficiency of society by facilitating coordinated actions.” Until now, epidemiol-
ogy researches have reported that people who live in communities with deep trust, 
helping each other and enjoying social participation, have better health conditions.
3  Social Capital
There are various definitions and measurements of SC, because it has been dis-
cussed and considered in the fields of sociology, economics, and political science 
[6, 7]. Recently, the definition mentioned above, “resources that are accessed by 
individuals as a result of their membership of a network or a group,” [1] seemed 
suitable for social epidemiology.
In addition to this definition, there are many classifications and subordinate con-
cepts in SC [8, 9], including classification by cognitive SC and structural 
SC. Cognitive SC includes cognitive components of SC such as social trust and 
social support, while structural SC includes concepts related to network structure 
such as social networks and social participation. Classification as horizontal SC and 
vertical SC focuses on the structure of networks: SC obtained from horizontal and 
vertical networks can be distinguished. Classification as bonding SC, bridging SC, 
and linking SC focuses on the characteristics of networks: bonding SC is obtained 
from close and intense social ties; bridging SC is obtained from weak and diverse 
social ties; and linking SC is obtained from different power levels and positions. 
Following the background and hypothesis of a social epidemiological study as 
needed, these classifications and subordinate concepts should be selected as 
appropriate.
Figure 17.1 shows the theoretical explanation of the pathways between 
community- level SC and health. Living in a community with rich SC produces vari-
ous resources. Social influence and informal social control affect health behaviors. 
Collective efficacy and social security contribute to establishment of health care 
policies. SC also buffers psychological stress. These mechanisms from community- 
level SC are considered to promote the health of residents [1].
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4  Individual and Community Social Capital and Multilevel 
Analysis
In social epidemiology, the distinction of individual-level SC and community 
(neighborhood)-level SC is an important issue. Studies often use components of SC 
such as social participation, social trust, and social networks as the variables of 
individual-level SC. Aggregated values of individual-level SC or community vari-
ables such as voting rate are often used as the variables of community-level SC.
Social epidemiology studies using multilevel analysis have revealed that SC in 
the community affects the health of residents regardless of individual-level SC. Such 
types of multilevel studies are interesting because they indicate that the health of an 
individual is not only determined by the individual’s characteristics but also by the 
social environments in which they live. Such community-level SC also contributes 
to health inequalities between areas or groups. This community-level effect is called 
the “contextual effect”. By contrast, the “compositional effect” causes some health 
inequality owing to differences among individuals in areas or groups. The concept 
of the contextual effect was new when SC studies began in the health field. Therefore, 
studies of SC have emphasized community-level SC.
However, studies of individual-level SC also seem to be important, especially 
when determining the mechanism of SC in health. Recent studies of social epidemi-
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Fig. 17.1 Theoretical explanation of the pathways between community-level social capital and 
health
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5  Social Capital and Health: Benefits and Downsides
Since the late 1990s, associations between SC and various health outcomes have 
been examined. Many studies of SC have considered effects on mental health, but 
other studies have also focused on other outcomes. SC is considered to affect mental 
well-being and to reduce the risk of mental health problems [10–12], mortality [13], 
and chronic noncommunicable diseases such as diabetes [14, 15], cardiovascular 
disease [13, 15], cancer [13], and oral diseases [16]. Recently, intervention studies 
relating to SC have suggested beneficial effects of SC on the health of older people 
[17, 18]. Although the associations of SC and health are not always robust, and 
high-quality research is required, SC generally seems to be beneficial for health.
Studies have also suggested a buffering effect of SC on socioeconomic inequali-
ties in health [19, 20], and SC is considered a beneficial resource for health in devel-
oping countries [21]. In spite of these positive effects, we should also consider the 
potential downsides of SC in terms of health [22]. A systematic review reported 
behavioral contagion cross-level interactions as the primary negative effect of SC on 
health. As a behavioral contagion, SC may contribute to the diffusion of harmful 
health behaviors and negative health. A study that examined cross-level interactions 
reported that people with low trust experienced more harmful health effects in high- 
trust communities. Such downsides should be considered when SC is used for health 
promotion.
6  Social Capital Studies in Japan
There are relatively large reports of SC and health in Japan, even though SC studies 
have mainly been conducted in Western countries [23]. Although fewer longitudinal 
studies of community-level SC were reported, several longitudinal studies have 
been conducted in Japan; the outcomes considered were functional disability [24], 
cognitive decline [25], and oral health [26]. Many studies focused on the compo-
nents of individual-level SC such as social support, social participation, social net-
works, and social trust. There were also studies of the development of measurements 
of community-level SC [27]. As a result of these studies, the Japanese government 
includes the concept of SC in the health field, especially in the prevention of func-
tional disabilities among the older population. Therefore, levels of SC in communi-
ties are sometimes measured for health policy planning. In this section, two recent 
important topics are introduced: SC intervention and SC in the disaster context.
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6.1  Intervention Study of Social Capital and Health
Possibilities for interventions that improve SC and promote health have been 
reported [17, 18]. In Japan, local governments and researchers in the Japan 
Gerontological Evaluation Study (JAGES) conduct a community-based interven-
tion program that aims to improve SC and health. The Taketoyo town government 
has established community salons, where older people participate in several activi-
ties; the salon is managed by older volunteers. This community-based intervention 
program provides the opportunity for improved social participation and interaction 
among older people and reduces the problem of being homebound, which increases 
the risk of frailty. Its effects on health were evaluated by researchers, showing 
reduction in the risks of poor self-rated health [28], onset of functional disability 
[29], and cognitive decline [30]. This kind of community intervention program has 
been introduced to other municipalities in Japan, and further reports on its effects in 
other municipalities are anticipated.
6.2  Social Capital and Health in a Post-disaster Context
The health effects of natural disasters are enormous around the world, making it an 
important public health issue [31]. Disasters change various social determinants of 
health including SC. SC is considered to play an important role in mitigating the 
health effects of disasters [32–34]; for example, as in the Great East Japan 
Earthquake and Tsunami in 2011 during which 15,894 people lost their lives, and 
2546 people remain missing. The Tohoku area was the main affected area, and one 
of the areas, Iwanuma City, was the site of a JAGES cohort health survey before and 
after the disaster. Studies in Iwanuma contribute important insights to SC and health 
in a post-disaster context.
SC prior to the disaster contributed to preventing incidents of post-traumatic 
stress disorder following the disaster [35]. Because the tsunami destroyed housing, 
residents were obliged to move to other residences. The detrition of SC owing to the 
disaster increased the risk of cognitive decline [25], and obligatory relocation 
changed the SC of disaster survivors [36]. As an important implication of this study, 
group relocation to temporary housing with neighbors by the government aimed at 
maintaining social networks of neighbors, and was reported to protect SC. Other 
studies showed that physical exercise and participation in sports activity groups 
reduced the risk of depression after a disaster [37]. Therefore, intervention to pro-
vide opportunities for sports activity group participation may reduce risk of depres-
sion among disaster survivors.
17 Social Capital and Health
196
7  Summary
SC is considered a social determinant of health. SC in a community affects the 
health of residents regardless of individual characteristics. Recent studies have sug-
gested the possibility that intervention to improve SC reduces health risks. SC is 
also important in the post-disaster health of survivors. Studies are required to deter-
mine the effect of SC on health as a health promotion resource of communities.
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Chapter 18




The notion of healthcare access is often considered in discussions of the state of 
healthcare systems. Arguments concerning the problem of healthcare access usually 
focus on two main aspects. One refers to access problems caused by physical con-
straints including availability of healthcare facilities or staff, distance to healthcare 
facilities, and the existence of means of transportation. The other aspect refers to 
access problems caused by financial constraints such as the costs of receiving treat-
ment [1]. In addition to these two aspects, psychological barriers such as health 
illiteracy or distrust of medical systems are also prominent [2]. For there to be 
equity of access to healthcare, every person in need of healthcare services must 
make use of them. A major indicator for measuring access to healthcare is “delayed 
care,” which refers to refraining from visiting a doctor despite the need to do so [2]. 
This chapter presents Japanese and international research investigating whether 
healthcare access disparities are caused by socioeconomic status (SES). We also 
suggest possible measures to eliminate healthcare access inequality based on SES.
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2  Access to Healthcare and SES
Evidence shows that the lower the income of the country, the lower the rate of basic 
maternal and child health service use [3]. Studies of representative samples of the 
US population demonstrate high death rates of admitted patients with acute myocar-
dial infarctions in sparsely populated rural areas, especially among people with low 
income [4, 5]. The reasons cited were medical staff shortages, lack of nearby health-
care facilities [4], and financial (cost) barriers [5].
Disparities between the type of medical service received based on the patient’s 
SES also exist in countries with universal healthcare systems. Comparative research 
between the USA and Canada shows that in both countries, the proportion of people 
not receiving essential treatment or primary care is greater among low-income and 
poorly educated groups [6]. However, the research also showed that Canada, which 
has a universal healthcare system, has less income-related healthcare inequality 
than the USA, which does not have universal healthcare.
Income or education-based health inequality is also found in the quality of 
healthcare received. A systematic review [7] of 26 papers covering 12 individual 
studies and 3 comparative studies, along with a study covering 21 countries with 
universal healthcare systems from the Organization for Economic Co-operation and 
Development (OECD), found that primary care service usage equity is assured to a 
degree, but specialized medical service usage in hospitals is lower among low- 
income groups.
Japan has maintained a universal healthcare system, built on the German model, 
for more than 30 years. The insurance component covers most of the population and 
is financed by premiums paid by insured persons, employers, and government com-
pensation. Japan’s National Health Insurance System reimburses by percentage and 
patients pay co-insurance. The system currently pays 70% of medical charges and 
patients (with the exception of children and elders) pay the remaining 30%. 
Healthcare access was previously believed to be broadly guaranteed under Japan’s 
universal national insurance system. However, in recent years, income-based dis-
parities have been noted. The Health Policy Institute’s 2008 “Public Survey on 
Healthcare in Japan” [8] found that low-income groups delay seeking medical care 
more than twice the rate of high-income groups. The survey also found that within 
the past 12 months, 39% of sick people in low-income groups did not seek health-
care because of costs versus 18% of those in high-income groups. The proportion of 
reported low-income people not having a medication prescribed because of costs 
was 16% versus 2% for high-income people [8]. Another Japanese study (Japanese 
General Social Survey 2008) using data from a nationally representative sample 
(2160 people aged 20–89 years), also reported a higher delay rate in seeking medi-
cal care within low-income groups [9]. Furthermore, a 2006 study (N = 15,302) of 
older people from the Aichi Gerontological Evaluation Study project [10] found 
similar associations between delayed care, low income, and limited education.
The Agency for Healthcare Research and Quality (AHRQ), which is part of the 
US Department of Health and Human Services, reported that lower SES leads to 
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lower rates of preventative actions, such as the reception of health screenings or 
vaccinations [4]. Similarly, the proportion of low-income people that underwent 
cancer-screening procedures, such as fecal occult blood tests, fiber-optic colonosco-
pies, or sigmoidoscopies, was smaller than the proportion of high-income people 
[11]. In Japan, the rate of older people without health screenings was linked to low 
SES [10].
In addition to unhealthy habits such as smoking, unbalanced diet, or sedentary 
life, an individual’s SES, including income, education level, and profession, is 
related to his or her health. It is reported that people with mental health problems, 
such as those who are clinically depressed, are more prone to unhealthy behaviors 
[12]. A US study using data from the Medical Expenditure Panel Survey found a 
relationship between psychological distress and low reception rates for a variety of 
health examinations [13]. A study of Japanese elders also found a link between 
clinical depression and low reception rates for health examinations [1].
3  Background of Inequalities Based on SES
3.1  Financial Barriers to Access to Healthcare
Disparities in seeking medical consultation are related to a country’s health insur-
ance system. Commonly cited reasons for delayed healthcare include health insur-
ance type and treatment (co-insurance) costs [4]. A recent 2-month study in the 
USA compared the medical consultation frequency of uninsured and insured people 
[14]. The odds ratio of an uninsured person receiving treatment for unintentional 
injuries was 0.47, which is less than half that of an insured person. Similarly, the 
odds ratio of an uninsured person receiving treatment for chronic illness was 0.45. 
Furthermore, uninsured persons were more unlikely to receive recommended fol-
low- up care and remained in poor health 7 months after being injured [14].
Delays in seeking medical consultations do not just occur among uninsured peo-
ple, but also among those with insurance. In the USA, coverage varies by insurance 
type, hence the existence of an underinsured or partially covered group. In a study 
of 2498 patients with acute myocardial infarctions, researchers compared the group 
not seeking medical consultations because of costs (18.1%) with all of the other 
groups [15]. Among those not seeking medical consultation because of cost, 68.9% 
had some type of insurance. After 1 year, patients with cost barriers were 1.3 times 
more likely to be re-hospitalized for heart disease than those without cost barriers. 
Therefore, individuals with inadequate health insurance may delay seeking health-
care, which can lead to worsened health and more re-hospitalizations.
An increase in patient cost share is also linked to delays in seeking medical care. 
According to impact reports on the European healthcare system reform and OECD 
countries [16, 17], when out-of-pocket expenses increase, treatments decline. 
According to the National Institute of Population and Social Security Research July 
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2007 survey [18] on social security in Japan, 17% of households did not visit a 
healthcare provider when someone was ill. The most common reason was eco-
nomic, such as “the co-insurance being high” (38.4%). Babazono et al. [19] reported 
that among Japanese enrolled in health insurance plans, increases in direct treatment 
costs caused delayed care among low-income people. The study also found that 
fewer diabetes patients without comorbidities received outpatient treatment because 
of the rise of co-insurance rates from 20% to 30%. This suggests that delayed care 
frequently occurs among patients with diseases that develop without initial 
symptoms.
A comparative study of universal healthcare systems in France, Germany, and 
Spain reported that as patient cost share increased, outpatient consultations 
decreased, particularly among people with low income or social status [20]. Similar 
findings were reported in studies from South Korea [21] and Taiwan [22]. In 2003, 
a Japanese survey on healthcare usage among elders aged 65 years and over was 
conducted [1]. At that time, co-insurance for people under 70 years of age was 30% 
versus 10% for people 70 years of age and older. The survey showed that people 
under 70 years of age were more likely to refrain from seeking medical consultation 
because of cost barriers (35.8% of people 65–69 years of age vs. 20.1% of those 
70 years of age and older) [1].
3.2  Physical Barriers to Access to Healthcare
Physicality is another barrier to healthcare access. In the aforementioned study of 
Japanese elders [1], physical access became more problematic with age. Reasons 
for not receiving needed medical treatment included “no medical facilities nearby” 
(9.0% for people aged 65–69 years and 15.4% for those aged 70 years and older) 
and “no means of transportation” (4.7% for people aged 65–69 years and 13.2% for 
those aged 70 years and older). In the USA, it has been reported that distance from 
healthcare facilities causes barriers to medical care, particularly among older people 
[4]. In the UK [23] and Nigeria [24], it was found that residents tend to be healthier 
as physical access to public health services improves.
3.3  Psychological Barriers to Access to Healthcare
Psychological factors [2] also comprise reasons that low-income groups are less 
likely to visit medical doctors. A Japanese study showed that people without a 
happy outlook on the future rated lower rates of receiving health checks than others 
[25]. In addition, people of low SES, regardless of their health condition, tended to 
be anxious about not receiving medical care, thus delaying necessary treatment [9]. 
Furthermore, people of low SES tended to have low trust in healthcare systems [26]. 
A report from Sweden found that people with minimal trust in healthcare systems 
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were unlikely to seek medical consultations [27]. In 2004, the East Asian Social 
Survey compared China, Japan, South Korea, and Taiwan [9]. Results indicated that 
50.8% of people that responded “I do not like to see a doctor” were South Korean 
while 25% were Japanese. In Japan and the USA, communication quality is related 
to healthcare access [28]. When asked “Did your doctor explain things in a way that 
is easy to understand?” or “Did your doctor listen to what you have to say?,” those 
who answered “no” were dissatisfied with their medical care. Such communication 
problems are more linked to medical care satisfaction than waiting time or medical 
facility distance [28].
Health illiteracy is another psychological barrier to healthcare. A 2009 meta- 
analysis [29] of multiple qualitative studies suggested that health illiteracy (i.e., the 
inability to analyze and understand issues related to health) was linked to poor com-
munication quality between patients and medical staff. The AHRQ recently reported 
that low SES begets higher diabetes hospitalization and comorbid condition rates 
[4]. In Japan, lower education was associated with lower exposure to health-related 
information [30]. Lack of information may undermine communication between 
healthcare providers and people with low SES, which leads to delayed or unmet 
healthcare needs.
4  Measures against Healthcare Access Disparities
As patient cost share increases, not only unnecessary medical procedures but also 
those that are necessary become less accessible to low-income groups. Although 
their healthcare needs may increase as their income decreases, low-income groups 
are often excluded from necessary healthcare. Accessible health insurance systems 
for low-income earners are vital for elimination of health disparity. Under the slo-
gan “Health for All,” the World Health Organization [3] has called upon govern-
ments to “ensure public sector leadership in healthcare systems financing, focusing 
on tax-/insurance-based funding, ensuring universal coverage of healthcare regard-
less of ability to pay, and minimizing out-of-pocket health spending.” These 
inequalities must be resolved via healthcare system revisions.
Out-of-pocket expenses and the dilemma of uninsured people are healthcare 
access issues that warrant discussion. In the USA, the establishment of the State 
Children’s Health Insurance Program for low-income children has reduced health-
care access inequalities [31]. In 2009, a revised version of Japan’s National Health 
Insurance Act went into effect. It issues short-term insurance cards to uninsured 
young children who have become uninsured following parental payment 
delinquency.
Healthcare system revisions alone do not address healthcare access problems 
sufficiently. Mistrust of medicine and miscommunication problems are also related 
to health inequality [2]. UK initiatives are instructive examples of policies that can 
be implemented in  local areas [32]. In August 2010, a program called “Healthy 
Homes” emerged in Liverpool (https://liverpool.gov.uk/healthyhomes). Using the 
18 Access to Healthcare and Health Disparities
204
slogan “Healthier homes, Healthier lives,” the program designated 40 poverty- 
affected areas (with high immigrant populations) where “Healthy Homes advo-
cates” visited homes to conduct on-site inspections. If a house posed any health 
risks, the owner was ordered to make improvements. When visiting, advocates 
informed residents of healthcare services. The program helped bring early treatment 
to immigrants who, because of language barriers or low health awareness, may not 
have sought treatment until their conditions became serious.
Economic factors also contribute to mothers not receiving antenatal care. Infant 
mortality rates in London’s poorest areas rate 1.3 times higher than the national 
average. In 2008, local midwives called upon universities and hospitals to act, which 
led to the formation of a response team. In turn, the team called upon young local 
mothers to act, which led to the inauguration of the volunteer group called Bump 
Buddies (http://www.shoreditchtrust.org.uk/health-and-wellbeing/bump-buddies/). 
Young group members that may be of the same ethnicity or have a similar appear-
ance (i.e., same skin color) reach out to local pregnant women. By connecting them 
with medical services, the Bump Buddies have helped increase antenatal care recep-
tion rates by 50% [32]. This is an excellent example of volunteer activities bringing 
medical care to underserved people.
5  Summary
Socioeconomically based healthcare access inequality must be addressed via health-
care system revisions. In addition, financial, physical, and psychological barriers to 
healthcare also need to be addressed. Health illiteracy or mistrust in medicine are 
often seen among people with low SES, and several underlying factors need to be 
emphasized, such as lack of necessary information provision or poor communica-
tion with healthcare providers. Such issues should be addressed when discussing 
possible countermeasures to healthcare inequalities. To provide disadvantaged 
groups with the necessary healthcare, community outreach activities (e.g., Bump 
Buddies) and the resource redistribution mentioned above are important. In Japan, 
partnerships between social welfare councils, local governments, local residents, 
and private businesses traditionally conduct a variety of activities to promote local 
volunteer efforts to support children, mothers, and older people. In other nations, 
peer support interventions that use the strength of local communities, such as those 
conducted in the UK [32], will continue to grow in importance.
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Health disparities have only recently come to the forefront in Japan, despite the 
topic being of interest in foreign countries since the 1980s. With increasing aware-
ness comes corresponding interest in measures to address health disparities. One 
potential solution is the implementation of a health impact assessment (HIA).
An HIA is a series of methodologies aimed at predicting the potential impact of 
a newly proposed policy on health. The strategy optimizes policies for promoting 
health benefits while minimizing conditions that will have negative effects. Today, 
HIAs are widely used as a tool to prepare national or local policies related to 
employment, housing, traffic, education, and urban development, particularly in 
Europe [1]. They can be categorized into three types, focusing on environmental 
impact, social effects, and health inequity.
In Asia, HIAs are also becoming increasingly popular. Implementation of HIAs 
in Japan is similar to that for environmental impact assessments, which are required 
before large-scale development. However, differences in HIA types can cause 
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 problems, because standardized protocols for one type may not apply in all cases. 
Here, we focus on HIAs targeting health disparities.
2  Health Disparities and Health Inequity
There is no general consensus regarding Japanese terms such as health disparities, 
disparities of health, health inequity, and unfairness. Thus, it is necessary to clarify 
the context in which each term is used.
Health disparities refers to differential between-group distribution of good health 
and factors related to health. For example, older people and young people differ in 
disease prevalence, while geographical regions differ in mortality rates. The source 
of health disparities may be from variation in biological (genetics) or demographic 
(sex and age) factors between groups.
Because intervention to correct biological factors may be impossible or unethi-
cal, health disparities caused by such reasons cannot be completely avoided. 
However, in many cases, variation in physical environment or socioeconomic status 
can also generate between-group health differences. While such environmental vari-
ation results from factors that cannot be easily corrected through personal effort, 
intervention targeting the environment is more acceptable. In addition, health dis-
parities derived from the socioeconomic situation are considered unethical. Such 
instances can thus be associated with health inequity.
Health inequity refers to health disparities caused by social disadvantage, result-
ing in more moral and ethical judgement [4]. The World Health Organization 
(WHO) advocates “health for all,” a concept that maintains all people have equal 
right to health.
In Japan, the term “health disparities” now directly implies health inequity and 
all of the associated ethical issues. Nevertheless, the distinction between health dis-
parities and inequity should be preserved whenever possible.
3  Domestic and Overseas Health Disparities
Four comprehensive reviews regarding health disparities worldwide have been con-
ducted, with the first being the Black Report [2], followed by the Acheson Report 
[3]. Then, in 2008, the WHO-established Commission on Social Determinants of 
Health (CSDH) presented “Closing the gap in a generation: health equity through 
action on the social determinants of health” [4]. Two years later, the Marmot Review 
was published [5]. Based on these reviews, several countries (e.g., the Netherlands 
and Sweden) have presented comprehensive plans of national strategies to correct 
health disparities [6, 7].
In Japan, health disparity is closely associated with educational background, 
income, and employment [8–15].
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4  Applying HIAs to Correct Health Disparities
Health equity involves equalizing access to opportunities that improve health [16]. 
A report by the CSDH emphasized the need to treat these issues under the frame-
work of social justice.
Most of the reports have suggested HIAs as a means of correcting health dispari-
ties [3–6, 17]. A common understanding of these strategies is that interventions with 
potential to reduce health inequities are mainly in areas other than healthcare. 
Therefore, most issues related to the effects of socioeconomic status on health can 
only be resolved through implementing cross-sectional policies. These include reg-
ulations for income and housing, taxes on recreational drugs (cigarettes or alcohol), 
as well as improved labor regulation. In summary, health disparities cannot be miti-
gated unless HIAs cover relevant fields in addition to healthcare [3, 18].
The Acheson Report [3] lists HIAs at the top of its recommendations for decreas-
ing health inequity. All health-associated policies use HIAs to assess potential 
impacts on health inequalities and then to reduce those inequalities as much as pos-
sible. Similarly, the CSDH report [7] indicated that an HIA should be implemented 
for all policies, and recommended a system for doing so at the national level.
5  What Is an HIA and Health Equity Impact Assessment 
(HEqIA)?
The current definitions for HIA come from the WHO and the International 
Association for Impact Assessment (IAIA). The WHO Gothenburg Paper [19] 
defines an HIA as “a combination of procedures, methods, and tools by which a 
policy, a program, or a project may be judged as to its potential effects on health of 
a population and the distribution of effects within the population.” Notably, this 
early-stage definition [20] did not include any mention of health disparities. 
However, the Gothenburg Paper confirmed that assessing health disparities was an 
indispensable function of an HIA, so such language was explicitly included in 
revised definitions.
Both the CSDH report [4] and the Marmot Review [5] used the term “Health 
Equity Impact Assessment” (HEqIA). Based on assessment from the International 
HIA Conference, HEqIA was essentially the same as an HIA, because the latter 
automatically includes a disparities assessment. Taken together, these reports indi-
cate ongoing refinement of appropriate methods and evaluation of HIA performance 
focusing on health disparities.
19 Measures of Health Disparities and Health Impact Assessment
210
6  Social Environment Model for Health
In general, HIAs are based on the social environment model, which states that social 
structure and socioeconomic factors directly and indirectly influence the health of 
an individual or population [16]. These social health determinants have been 
recently validated in the field of public health and are now recognized widely. Social 
health determinants are associated with many fields. The Ottawa Charter for Health 
Promotion, for example, cited the following variables as preconditions of health: 
peace, housing, education, food, income, environmental stability, sustainable 
resources, social justice, and fairness. Assessment of policies using an HIA would 
thus account for the complex variation in social environments.
7  “Health in All Policies” and Governance
The Healthy Public Policy in the Ottawa Charter suggests that we can optimize the 
impact of “non-health policies” to improve societal health, by requiring the inclusion 
of health-promotion measures at every policy opportunity. In other words, policies 
other than those related to healthcare should be considered under the jurisdiction of 
HIAs, as mentioned earlier. However, in many cases, we do not have sufficient infra-
structure to determine the relation with health when planning for non-health policies.
To address this absent infrastructure, the Ottawa Charter has refined the concept 
of non-health-policy inclusion, generating the “Health in All Policies” initiative. 
This aims to facilitate the preparation of policies in all fields, including education, 
real estate, development, and employment, to better consider their relative impact 
on health. Specifically, health-conscious governance should form well-regulated 
policies based on scientific knowledge and the social environment model of health 
[17]. HIAs are valuable tools for realizing the “Health in All Policies” initiative.
8  How Does an HIA Evaluate Disparities?
First, differential impact of policies or projects on social strata (various populations 
with distinct attributes) must be assessed. This necessity is based on an awareness 
that the health effects of a policy vary according to a given population’s character-
istics. In particular, socially disadvantaged populations are especially vulnerable to 
adverse effects. The following points are typically considered when determining 
whether a policy is unequal [21, 22]:
• Socially disadvantaged populations are more likely to be affected.
• Does a newly proposed policy promote health disparity?
• Will a new policy increase disparity in a certain population?
• What is the distribution of and exposure to specific health determinants and risk 
factors or changes in accessibility to services?
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9  Prospective Effects of Including Health Disparities 
in an HIA
9.1  Influence on the Decision-Making Process
In an HIA, merits and demerits of proposed policies are assessed from standpoints 
of health disparities and fairness. The goal of an HIA is to obtain the best evidence 
possible, collecting and analyzing data regarding the potential influence of pro-
posed policies on health disparities. Thus, various protocols can be used, including 
both quantitative and qualitative evaluations, such as a participatory approach.
9.2  Promoting a Better Understanding of Associations 
Between Policies and Health
By demonstrating the association between policies and health disparities, an HIA 
allows leaders to determine how their proposals affect public health. Findings on 
social health determinants using HIAs allow for beneficial revisions to governmen-
tal strategies that can address health disparities effectively.
9.3  Participatory Approaches and Empowerment
A participatory approach is often used in HIAs. Both the findings and the process of 
an HIA have important uses. One particular advantage of a participatory approach 
is that populations potentially at risk of negative health effects can undergo detailed 
health-disparity assessments through their involvement in an HIA.  Furthermore, 
such an approach allows subjects to voice their opinion on health. The immediate 
disclosure of this information increases population self-effectiveness. In short, a 
participatory approach promotes health through increasing the opportunity for indi-
viduals to participate in decision making regarding their lives.
10  Future Directions
Numerous fields in Japan can benefit from HIAs. In particular, we recommend the 
implementation of “Health in All Policies,” with the goal of eliminating health dispari-
ties in the future. To do so successfully, we first must understand the social environment 
model in all departments responsible for policy making. Next, we should prepare a sys-
tem that can effectively implement HIAs and collect the resultant data. We should also 
aim to have interdisciplinary cooperation and discussion regarding direct and indirect 
health effects. Finally, specialists responsible for HIAs must be trained and developed.
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This book has considered numerous non-communicable diseases and health prob-
lems and has described the importance of the “social determinants of health” (SDH), 
based on the findings of research from Japan and other countries. Even in Japan, 
which was a country regarded as “a nation with little inequality by achieving univer-
sal health and pension coverage half a century ago,” we could find health 
disparities.
Up until the early 1980s, Japan was trending toward reducing income inequality 
as measured by the Gini coefficient (a measure of inequality in the distribution of 
income). However, inequality began to grow thereafter, and Japan is now one of the 
countries among the members of the OECD that have high Gini coefficients (i.e., 
higher levels of inequality). Compared to an average among the 30 OECD member 
countries in the mid-2000s of 10.6%, Japan’s poverty rate (the proportion with less 
than 50% of the median income) is 14.9%, the fourth highest after Mexico, Turkey, 
and the United States [1]. The unemployment rate among youth approaches 10%, 
and, even among those who are employed, the proportion in unstable, irregular 
employment, including as temporary workers, has climbed to a level of one out of 
every three young persons. As has been presented in the preceding chapters, there is 
an extensive body of research corroborating the fact that ill health is prevalent 
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among the poor, the unemployed, and those in irregular employment. Therefore, it 
is likely that this issue is also relevant in Japan, despite the relatively few studies, 
and that health disparities do exist. Indeed, the past decade has seen the release of 
findings from studies of Japanese older people [2] and children [3] at the micro 
level, and it is becoming evident that Japan does have health disparities.
The WHO (World Health Organization) has put emphasis on problems of health 
inequalities, treating the issue in a 2009 resolution adopted by the World Health 
Assembly and urging its member states to engage with the issue. In Japan, the pub-
licized basic goal of the National Movement of Health Promotion—Health Japan 21 
(The Second Term)—to be implemented during the 10-year period from 2013 is 
“Extension of healthy life expectancy and reduction of health disparities” (see 
Appendices).
It is necessary to refer to the recommendations and other materials provided by 
the WHO and to begin implementing measures. Therefore, this final chapter dis-
cusses the reasoning of the WHO and others in stressing the social determinants of 
health, the background to this development, and its meaning. This chapter presents 
these matters with a focus on the actions of the WHO to consider the sorts of mea-
sures that ought to be implemented to reduce health disparities.
2  Why Is Attention Paid to the Social Determinants 
of Health?
The focus on the “social determinants of health” within the field of public health 
seems like a dramatic epochal shift to rival those of primary healthcare and health 
promotion; this shift should be examined each decade. The authors would like to 
confirm how the trends of the day have shifted, the background to them, and the 
direction of the latest trends, and they would like to use this information as the foun-
dation for formulating new policies.
The following three background conditions or factors can be pointed out: (1) the 
limitations of medicine and medical technology; (2) the difficulty of modifying life-
styles; and (3) health disparities.
2.1  Limitations of Medicine and Medical Technology
Since the founding of the WHO, numerous essential technologies have appeared 
that eliminate the causes of disease at the root level, including vaccines and antibiot-
ics against infectious diseases, as well as nutrient supplements against undernutri-
tion and nutrient deficiencies. Because of these technologies, infant mortality and 
other health indicators have improved dramatically. Medical treatments and 
 technologies, which were developed one after another, contributed greatly to elimi-
nating many health problems.
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However, problems that cannot be solved by technology have remained. Even 
when the technology exists, there can be problems of access, such as when the costs 
are high or the places providing treatment are not located nearby. These problems 
can affect, for instance, people excluded from society or those of low social stand-
ing, such as the poor or those on low incomes, as well as the unemployed or irregu-
larly employed. Some people cannot pay for insurance and become uninsured; 
others have insurance but give up treatment by themselves because they cannot 
afford the co-payments when using services; yet others are unaware of the existence 
of free or inexpensive systems for health examinations; still others do not avail 
themselves of services because of the demands of daily life; and some, finally, can 
only receive care of low quality [4].
If people cannot access technologies and cannot make use of them, then these 
will be ineffective regardless of how advanced they are. What such people need to 
resolve their health issues is not further advances in medical technology but rather 
the removal of socioeconomic factors that act as barriers to access and usage. This 
is why the WHO and UN pursue universal health coverage.
2.2  The Difficulty of Modifying Lifestyles
The importance of noncommunicable diseases and healthy aging has increased even 
in developing countries as control over infectious diseases has been achieved to 
some degree. Representative of these are lifestyle diseases caused by the accumu-
lated effects of unhealthy living habits. It was expected that living habits could be 
improved by inform citizens that lifestyle could cause disease and functional decline 
along with aging; thus, resources were poured into health education. However, no 
matter how much information is communicated, it will be ineffective if it does not 
change behavior and if lifestyles remain the same. Because of this, techniques have 
been developed based on the insights of behavioral science with the aim to bring 
about behavioral modifications. The effects of these programs have been validated 
in randomized controlled trials that provide high-quality evidence. However, these 
trials studied a comparatively small number of cases in the short term and under 
ideal laboratory conditions. Therefore, the observed effects would not necessarily 
be obtained under ordinary implemental conditions. Long-term effects that impact 
ordinary life were not sufficiently demonstrated in systematic reviews [5], and nei-
ther were effects sufficiently demonstrated in systematic reviews of intervention 
research on groups composed of a larger number of cases [6, 7]. Symbolic of this is 
obesity, which has only increased, rather than decreased, in spite of a redoubling of 
measures against it in Europe, North America, and even in Japan—measures imple-
mented because obesity leads to innumerable diseases.
The people needed to improve their lifestyles are likely to be difficult to be 
influenced through a behavioral modification approach focused on communicating 
information and based on health education. As it is discussed in the preceding 
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chapters, the social determinants of health are behind the difficulty of modifying 
lifestyles.
2.3  Health Disparities
It is now clear that undeniable health disparities, or gaps in health status between the 
groups created by differences in community or socioeconomic status, are observ-
able not just among nations but also within single countries. It has become clear that 
there are considerable disparities even in the fundamental human right to “life,” and, 
moreover, clear that this gap appeared to be on an expansionary trend. At that point, 
the WHO, which had adopted the slogan “Health for All,” dealt with these dispari-
ties as issues of social justice concerning health equity in a resolution adopted at the 
World Health Assembly [8], and the organization urged its member states to act. 
Within the resolution, the WHO placed emphasis on the social determinants of 
health, and it also called for action in non-health sectors.
Looking at these three background factors, it is apparent that the social determi-
nants of health have arisen as unavoidable, central issues that are the root causes of 
the health problems that have persisted despite efforts to combat them over the past 
few decades. Initiatives to deal with the social determinants of health will presum-
ably only produce results “in a generation” [9] rather than immediately, but it is 
expected that they will gradually permeate throughout various fields. Greater 
resources were put into health education not after all the evidence had come in as to 
what specifically should be done or as to how effective it would be. Similarly, inter-
est in the social determinants of health, the development of intervention policies, 
and the investigation of their effects will presumably be advanced little by little as 
attempts based on necessity build upon one another.
3  Three Concepts Should Be Pursued
There are at least three concepts for dealing with the social determinants of health 
that should be paid much attention.
3.1  The Approach Aimed at the Root Causes Upstream
The first concept is the notion of looking not only at the causes of problems but also 
at the “causes of the causes.” This is an approach in which, using a river as a meta-
phor, to overcome health problems—which are occurring downstream—the root 
causes farther upstream must be dealt with. In a life course approach, measures to 
deal with even those health problems presenting in adulthood are formulated while 
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tracing the causes of the problems back through adolescence, childhood, birth, and 
then further back to the parents’ generation, based on the insights of life course 
epidemiology. Such an approach could thus be said to be an expression of this first 
concept. Therefore, the WHO included in its recommendations the elimination of 
social inequalities themselves, as these are the root causes of health inequalities.
3.2  Environmental Interventions
There are two methods for modification of behaviors: (1) a method in which appeals 
are made to the individuals who are the principals engaging in behaviors, and (2) 
interventions are made in the environment to make it easy to engage in behaviors 
favorable to health, and, as a result, the behavior of the people living there changes 
in a favorable way. It is “primordial prevention.” [10] 
Preventive medicine also has two strategies available to it: (1) high-risk strate-
gies aimed at individuals who possess risk factors, and (2) population strategies 
aimed at entire population groups. It is necessary to combine these methods and 
strategies. For instance, smoking cessation guidance aimed at smokers is an exam-
ple of an individual intervention employing a high-risk strategy, while such tech-
niques as smoking bans in workplaces and public spaces and increased tobacco 
taxes are environmental interventions employing population strategies.
As the difficulty of modifying people’s lifestyles has become apparent, it has 
become clear that it is important to combine high-risk and population strategies 
rather than relying on the former alone. Among population strategies, in addition to 
the publicizing of information about health that had already been long practiced, 
emphasis has also come to be placed on creating environments conducive to good 
health. Moreover, there are not only natural and physical environments but also a 
socioeconomic environment, and it is now known that this exerts a great effect on 
people. To give an example, within an apparently physical environment (read: 
“cause”) of a local community containing residential areas with parks and sidewalks 
built nearby and a developed public transportation system that means not having to 
rely on cars—which would tend to increase the amount of walking—the “cause of 
the cause” that would not permit people to buy or rent houses in the desirable envi-
ronment of that community might be problems of economic power.
As a factor behind health disparities, people of low social status tend to be placed 
in poor environmental conditions. As this has become clear, the importance of popu-
lation strategies and that of environmental interventions have been recognized. The 
Health Japan 21 (The Second Term) program called for “improvement of the quality 
of the social environment.”
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3.3  Consideration of Health in All Policies
The slogan of the Adelaide Statement  [11] is “Health in All Policies” (HiAP). 
When looking for the causes of causes upstream and attempting to approach them 
from a life course perspective, issues can no longer be dealt with entirely within a 
health or medical framework.
Such things as measures to deal with child poverty, as well as education policy, 
are indispensable. That being so, the framers of the statement did not insist that 
health and medical experts are powerless to deal with health inequalities. Instead, 
the WHO declared that they should involve and collaborate with non-health sectors. 
This includes, for instance, making appeals to departments in charge of transporta-
tion policy or to city planners to reconsider policy, or to devise future plans from the 
perspective of increasing the amount of walking done by the people living in an area.
4  WHO Policy Documents
The final report of the Commission on Social Determinants of Health [8] set out 
three recommendations, and these were reflected in a 2009 resolution adopted at the 
World Health Assembly [9]. In 2010, the WHO highlighted the necessity of initia-
tives that go beyond the framework of health and medicine in its Adelaide Statement 
[11]. Meanwhile, it also produced documents [12] on what should be attempted 
within public health programs.
4.1  The Three Recommendations of the Commission on Social 
Determinants of Health
The first recommendation is to improve the conditions of daily life—the circum-
stances in which people are born, grow, live, work, and age. The second recommen-
dation is to tackle the inequitable distribution of power, money, and resources—the 
structural drivers of those conditions of daily life—globally, nationally, and locally. 
The third recommendation is to measure and understand the problem and assess the 
impact of action—measure the problem, evaluate action, expand the knowledge 
base, develop a workforce that is trained in the social determinants of health, and 
raise public awareness about the social determinants of health. Health (Equity) 
Impact Assessments—H(E)IA (see Chap. 18)—should be conducted to predict and 
assess the effects of policies on health (equity).
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4.2  Adelaide Statement
Many of the policies that have an effect on the social determinants of health are 
proposed and implemented in non-health sectors. Therefore, it is necessary to have 
a perspective that considers HiAP. Some examples of initiatives involving partner-
ships with non-health sectors include those relating to: the economy and employ-
ment; public order and justice; education and early life; agriculture and food; social 
infrastructure, national lands, and land use planning; transportation; the environ-
ment and sustainability; housing and community services; and national lands and 
culture.
4.3  Public Health Programs
These documents concern how to approach the social determinants of health in 12 
public health programs, including those dealing with alcohol and tobacco, cardio-
vascular disease and diabetes, and mental health [12].
Figure 20.1 [12] presents an analytical framework common to all of these pro-
grams. This framework divides factors into four levels that ultimately give rise to 
differential health at the individual level. Directly, differences in the healthcare that 
individuals receive are observed, but, prior to that, there are differences in the vul-
nerability of different population groups, which might, for instance, cause different 
risks of becoming ill when exposed to the same factor to the same degree. There are 
also differences in exposure to harmful social and physical environments. Even fur-
ther upstream from those, there are the social factors consisting of the types of 
socioeconomic contexts and positions. These overlap to give rise to health dispari-
ties. Table 20.1 [12] gives examples of social determinants of health at each of these 
five levels. With these, one may be able to analyze individual public health issues, 
find the important social determinants of health at each of the five levels, and inter-
vene there. Then it will be necessary to ask which sort of initiatives will have what 
magnitude of effect—and on which people. It will be necessary to evaluate the 
effects and to proceed while constantly improving the initiatives.
5  Latent Possibilities in the Approach Toward the Social 
Determinants of Health
In November 2011, the WHO established the World Conference on Social 
Determinants of Health as a high-level meeting attended by officials at the ministe-
rial level; the conference was held in Brazil. Approaches toward the social determi-
nants of health characterized by such things as “an approach toward the root causes 
upstream,” “Health in All Policies,” and “environmental intervention” are more 
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 difficult to achieve than initiatives focused on medicine, medical technology, or 
lifestyle. However, the latent impact of these approaches that will be expeceted 
when they have developed is great. If these were to lead to continued increases in 
smoking cessation and physical activity, improvements of diets, reductions of psy-
chosocial stress, or other favorable developments, then—as has been seen within the 
present book—one could expect effects limiting not just individual diseases but 
instead nearly all lifestyle diseases and stress-related conditions, as well as diseases 
overall.
This is similar to how improved environmental sanitation led to decreases in 
infectious diseases overall and thus death rates continued to decline long before 
technologies for treating specific diseases, such as anti-tubercular drugs, appeared. 
It is also similar to how, if measures to treat metabolic syndrome pay off, then high 
blood pressure, diabetes, and dyslipidemia will also tend to improve. Those initia-
tives are not exactly simple, but they will still hold great importance if undertaken.
Within Japan, developments following the WHO recommendations have begun, 
starting within academia. The Japanese Society of Public Health has established a 
working group on social inequalities and health under its monitoring and reporting 
committee, and it has released three reports and recommendations aimed at  children, 
INTERVENE ANALYSE
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Fig. 20.1 Priority public health conditions analytical framework. (Blas E, Kurup AS: Equity, 
social determinants and public health programmes. World Health Organization (WHO), https://




the generation in the labor force, and older people (see Appendices). The Science 
Council of Japan has also compiled recommendations concerning health and social 
inequalities through a joint public health science subcommittee of their basic medi-
cine committee and their health and life sciences committee (see Appendices).
In dealing with health disparities, a focus on the social determinants of health 
and a perspective of HiAP are indispensable. These will presumably begin with 
actions in the health and medical sector. It will start with health and medical profes-
sionals increasing their understanding of health disparities and the importance of 
the social determinants of health, and they will then urge those around them to act.
Health Japan 21 (The Second Term), published in 2012, set a reduction of dispar-
ity of healthy longevity (a period without limitations in everyday life) among pre-
fectures as its goal. Healthy longevity by prefecture for 2010 was 71.74–68.95 years 
for men and 75.32–72.37 years for women, with a difference of 2.79 and 2.95 years 
for men and women, respectively (see Fig. 20.2). There were concerns on whether 
health disparities, which has its root cause in social disparities, could be reduced or 
Table 20.1 Social determinants occurring on the pathways
Level of the priority public health conditions 
framework Major social determinants at play
Socioeconomic context and position
Society
Globalization and urbanization
Social status and inequality
Gender
Minority situation and social exclusion
Rapid demograptic change, including aging 
population
Differential exposure
Social and physical environment
Social norms
Community settings and infrastructures
Unhealthy and harmful consumables 
Non-regulated markets and outlets





Health care-seeking and low access to health 
care
Low education and knowledge
Tobacco use and substance abuse
Family and community dysfunction 
Food insecurity and malnutrition
Differential health care outcomes
Individual
Poor-quality and discriminatory treatment and 
care services
Limited patient interaction and adherence
Differential consequences
Individual
Social, educational, employment and financial 
consequences
Social exclusion and stigma
Exclusion from insurance
Blas E, Kurup AS: Equity, social determinants and public health programmes. World Health 
Organization (WHO), https://apps.who.int/iris/bitstream/handle/10665/44289/9789241563970_
eng.pdf?sequence=1&isAllowed=y, 2010













































































































































































































































































































































































































not. However, mid-term evaluation of Health Japan 21 (The Second Term) pub-
lished 5 years later showed that disparities in healthy longevity by prefectures (stan-
dard deviation: SD) reduced from 0.58 to 0.37 for men and 0.65–0.53 for women by 
2016 (see Fig. 20.2).
Factors that led to this reduction are yet to be identified. Assessment of the mech-
anism and the size of impact of policies that are effective in reducing health dispari-
ties are expected to reduce disparities even further. Developments will occur based 
on unique Japanese efforts and those of other countries through trial and error. An 
example of such effort in Japan is the JAGES (Japan Gerontological Evaluation 
Study) initiative for universal health coverage and healthy aging. We described the 
lessons and key driving factors derived from 20  years of efforts of JAGES in a 
monograph [13].
Through these processes and efforts, it is expected that the goal and recommen-
dations proposed by the WHO can be realized; that is, “Closing the gap in a genera-
tion: Health equity through action on the social determinants of health” [8].
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 Abstract
 Background for Preparing These Recommendations
Throughout history, health inequalities due to socioeconomic factors such as 
income, educational background and occupation (i.e. social inequalities in health) 
has been a major issue in public health. In recent years, public attention has been 
focusing on the increasing income gap in Japan, and there is concern about growing 
inequalities in socioeconomic status (SES). In addition to assessing issues in social 
inequalities in health in present day Japan and reconsidering healthcare, medical 
care and welfare in Japan overall from an inequalities viewpoint, the academic 
foundation needs strengthening to increase understanding of the current situation in 
such inequalities and reduce those inequalities. These recommendations are 
intended to provide an overview of the current research on social inequalities in 
health in Japan, lay out the challenges in determining the current situation of such 
inequalities and in making improvements and propose various measures for con-
fronting those challenges.
 Current Situation and Issues
Concerns related to social inequalities in health today can be roughly categorized 
into three groups: (1) With increasing prevalence of households in the poverty class 
or on public assistance, concerns that health problems are accumulating in the low-
income population and that such families have poor access to the minimum, basic 
healthcare, medical care and welfare services, (2) Concerns of class-based dispari-
ties in health issues developing and growing in magnitude throughout society as a 
whole, not limited to the low-income or poverty class and (3) Concerns of health 
problems accumulating in socially disadvantaged individuals (such as the unem-
ployed, disabled or homeless and foreign laborers) and the possibility that they are 
not receiving adequate healthcare, medical care and welfare services.
In the international sphere, the Social Determinants of Health (SDH) Committee 
of the World Health Organization (WHO) compiled a final report in 2008 in which 
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it advocated the necessity of worldwide action to reduce health inequalities result-
ing from poverty and other socioeconomic factors. Measures to reduce social 
inequalities in health are important globally.
A research base on social inequalities in health is being built in Japan as well. 
Research has shown that those with low income and a low level of education tend to 
have poor subjective health and have a high prevalence of chronic illness and a high 
mortality rate. Some studies have also shown that poverty can affect health of chil-
dren and their health later, in adulthood. Both physical and mental health are worse 
in those with jobs involving manual labor or operation of machinery than in those in 
managerial or executive positions, and in precarious workers (in non-standard 
employment, such as part-time and temporary work) than regular employees (in 
full-time, continuous work with one employer). Chronic disease morbidity and sui-
cide rate are high in the unemployed population. Among older adults, disparities are 
seen in mortality, long-term care need, mental health and social activities depending 
on SES. Although social inequalities in access to health care may be smaller in 
Japan compared to other countries, reports have indicated that low income earners 
and precarious workers are hesitant to visit the doctor and have a lower rate of doc-
tor visits.
These findings suggest that health problems are indeed accumulating in the low 
income and poverty class in Japan as well, and that health inequalities exist through-
out all social strata. Precarious workers and others in a socially disadvantageous 
position may encounter problems in accessing health care services. Reducing social 
inequalities in health requires taking action where possible. Despite this, research 
findings on social inequalities in health are currently limited in number, quality and 
breadth, making it difficult to form an overall image of such inequalities in Japan. 
Further research is required on social inequalities in health in Japan. There is also a 
need for comprehensive and ongoing monitoring of social inequalities in health 
in Japan.
Issues in Japan concerning social inequalities in health can be summarized as:
 1. Lack of a social inequalities in health perspective in healthcare, medical care and 
welfare policies and activities.
 2. Inadequate systems/organizations for monitoring social inequalities in health in 
forming relevant policies.
 3. Lack of a social inequalities in health perspective when training healthcare 
personnel.
 4. Lack of public participation in actions to establish policies for correcting social 
inequalities in health.




 Consider Social Inequalities in Health in Healthcare, Medical 
Care and Welfare Policies
We recommend the government to clarify a social inequalities in health perspective 
for carrying out healthcare, medical care and welfare activities in Japan and appro-
priate response. A social inequalities in health perspective and relevant response 
must be clearly specified in Japan’s health promoting strategies pursued by the 
Ministry of Health, Labour and Welfare (MHLW) and in occupational health and 
safety policies. By doing so, the government promotes incorporation of a response 
to social inequalities in health in regional healthcare plans of local governments and 
occupational health and safety activities of businesses. Academic societies may 
cooperate and provide assistance as groups of experts.
 Development of Systems for Monitoring Social Inequalities 
in Health and Formulating Relevant Policies
We recommend the Cabinet, MHLW and other relevant government organizations 
to carry out chronological monitoring of social inequalities in health through analy-
sis of existing government statistics and new explorations, and actively publish the 
results for the public. We also recommend establishing a new organization to link 
the results of social inequalities in health monitoring to the formulation of cross-
Ministry policies aimed at reducing social inequalities in health. We also recom-
mend the development and promotion of Health Impact Assessment (HIA) 
methodology, training of personnel in this methodology, and accumulation of expe-
rience and active utilization of the methodology, promoting its widespread use as a 
government tool for reducing social inequalities in health.
 Incorporating a Social Inequalities in Health Perspective 
in the Training of Healthcare, Medical Care and Welfare 
Professionals
We recommend incorporating a social inequalities in health perspective in the train-
ing of healthcare, medical care and welfare professionals and their lifelong learning 
curriculum. The MHLW should add a social inequalities in health perspective to the 
training curriculum of healthcare, medical care and welfare professionals. In addi-
tion, the Ministry of Education, Culture, Sports, Science and Technology (MEXT) 
should further promote the establishment of graduate schools specializing in public 
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health, incorporate social inequalities in health lessons in the curriculum and further 
promote relevant research in order to establish a research base for addressing social 
inequalities in health and develop advanced experts. Organizations for educating 
healthcare, medical care and welfare professionals may cooperate in this aim and 
academic societies may increase awareness of social inequalities in health in its 
members through lifelong learning, academic general assembly meetings and other 
opportunities.
 Promoting Public Participation Initiatives to Address Social 
Inequalities in Health
We recommend the Cabinet or other government organization to establish a cross-
Ministry round-table conference on social inequalities in health comprised of regu-
lar citizens, managers, labor representatives, healthcare, medical care and welfare 
professionals and representatives from relevant Ministries. Discussions from the 
conference should be referenced when determining national policies. In addition, 
opportunities should be created for providing accurate scientific information to the 
public, for examples through open symposiums and forums. Academic societies and 
private entities may cooperate in such endeavors from their unique positions.
 Promoting Research on Social Inequalities in Health
We recommend stepping up interdisciplinary research on social inequalities in 
health. Academic societies may collaborate together to pursue interdisciplinary 
research on social inequalities in health.
 Introduction
 Heightening Interest in Social Inequalities in Health and Its 
History
Throughout history, health inequality due to socioeconomic factors such as income, 
educational background and occupation (i.e. social inequality in health) has been a 
major issue in public health. Japan has not been spared the growing income gap [1]. 
Children are increasingly likely to carry on the profession or social class of their 
parents and equality is being lost in education and job opportunities sought by indi-
viduals [2]. Concern is therefore growing that there is an increasing gap in health as 
well due to disparities in income and other aspects of socioeconomic status (SES). 
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Concerns about social inequalities in health are growing among not only public 
health experts and other healthcare and medical care professionals, but also in the 
general public [3].
In statistics from the mid-2000s, the relative poverty rate was 14.9% in Japan, 
fourth among OECD countries following Mexico (18.4%), Turkey (17.5%) and the 
United States (17.1%; Fig. A.1). The relative poverty rate in Japan increased from 
the 1980s to the 2000s, and was 15.7% in a 2007 survey [4] (Fig. A.2). The number 
of families on public assistance was the lowest in 1993, at 590,000, then grew 
across-the-board after that point, reaching 1.27 million in 2009 [5].
National and regional income gaps are assessed with a number of different indi-
cators, and these indicators have been growing in Japan since the 1980s [1]. One of 
these indicators, the Gini coefficient, has continued growing on an equivalized ini-
tial income base, at 0.376 in 1995, 0.408 in 1998, 0.419 in 2001, 0.435 in 2004 and 
0.454 in 2008 (Fig. A.3) [6]. The Gini coefficient based on equivalized disposable 
income (with taxes, social insurance premiums and social security benefits (cash 
benefits only) subtracted from the initial income) has remained roughly level since 
the year 2000, at 0.312 in 1995, 0.337 in 1998, 0.323 in 2001, 0.322 in 2004 and 
0.327 in 2008. However, the Gini coefficient for disposable income is growing for 
certain groups such as the under 30 population [6]. An explanation for the minimal 
change in the Gini coefficient since 2000 may be that equivalized income of the 





































































































Fig. A.1 Country comparison of relative poverty rate (OECD countries in the mid-2000s). Japan 




Regarding labor income in Japan, while this measure has been increasing for 
those with an annual income of less than 3 million yen, it has been decreasing for 
those whose annual income exceeds 3 million yen (excluding those earning more 
than 15  million  yen) [8]. The Gini coefficient for labor income has been rising 
steadily in Japan since 1987 (Fig. A.4). These values indicate that not only is income 
decreasing for laborers, but the income gap is also widening. A main cause of these 
trends reported in the 2009 Annual Report on the Japanese Economy and Public 
Finance is the spreading employment of precarious workers [9].
The public’s attitude towards socioeconomic disparities is also changing. The 
proportion of the population that disagrees or strongly disagrees with the statement 
that “there are minimal inequalities in income and assets” has grown to over 50% 
since 1987, and a recent survey (in 2008) revealed that roughly half of the popula-
tion disagrees or strongly disagrees with this statement [10] (Fig. A.5). A growing 
low-income population, widening income gap and resulting changes in public atti-
tude create the background for increasing concern and interest in social inequalities 
in health in Japan.
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Fig. A.2 Annual change in relative poverty rate. (Taken from reference [9], Figure 3-2-8)
1. Estimates by the Cabinet Office of the Ministry of Health, Labour and Welfare’s Comprehensive 
Survey of Living Conditions. Created based on the Ministry of Internal Affairs and Communications
2. The poverty rate is calculated as the ratio of individuals with an income level that is below the 
criteria (40% of the median), with the equivalized income derived by adjusting income by the 
square root of the number of units in the household as the income level for each individual
3. The poverty rate from the Comprehensive Survey of Living Conditions is calculated from esti-
mates of the equivalized income per household individual. The annual income distribution is esti-
mated based on the assumption of an even distribution of household income across each income 
class. Refer to Figure 3-2-3 remarks for the definition of “income”




 Summary of Arguments on Social Inequalities in Health
The Science Council of Japan (SCJ) Joint Basic Medicine Committee and Health 
and Life Science Committee Public Health Science Commission has co-hosted two 
symposium today with the Japanese Society of Public Health (the 67th Japanese 
Society of Public Health (JSPH) Conference (Fukuoka) on November 6, 2008 enti-
tled, “Public Health Challenges: A Stratified Society/Poverty and Public Health” 
and the 68th JSPH Conference (Nara) on October 21, 2009 entitled, “Social 
Inequality and Health: Towards Resolutions to Important Public Health Issues). 
During these symposiums, participants discussed the current state of social inequal-
ities in health and actions to take as a group of experts. As a result, concern and 
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Survey on the Redistribution
of Income (redistributed income)
National Survey of Family
Income and Expenditure
(two or more person households)
Fig. A.3 Annual change in disparity in household income (Gini coefficient). (Taken from refer-
ence [9], Figure 3-2-3)
1. Created based on the Ministry of Internal Affairs and Communications’ National Survey of 
Family Income and Expenditure and the Ministry of Health, Labour and Welfare’s Survey on the 
Redistribution of Income and Comprehensive Survey of Living Conditions
2. Annual earnings (National Survey of Family Income and Expenditure) includes workplace 
income, business revenue, side income, public pension benefits, income from agriculture, forestry 
and fisheries business and so forth, and is the amount prior to the subtraction of taxes
3. Annual income (Comprehensive Survey of Living Conditions) is the total of the earned income 
from January to December of each year (employees’ income, business income, agriculture and 
livestock breeding income and industrial homework income), public pension benefits, property 
income, unemployment insurance benefits and other social security benefits, allowances, corporate 
and private pension benefits and any other type of income, and is the amount prior to the subtrac-
tion of taxes
4. Initial income (Survey on the Redistribution of Income) is the total of the employees’ income, 
business income, agriculture and livestock breeding income, property income, industrial home-
work income and miscellaneous income as well as private benefits (the total of benefits such as 
allowances, corporate and private pension benefits and life insurance claims). Redistributed 
income (Survey on the Redistribution of Income) is the initial income minus taxes and social insur-
ance premiums plus social security benefits (in-kind benefits)
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interest in social inequalities in health today can be roughly grouped into the follow-
ing three topics (Fig. A.6):
 1. With increasing prevalence of families in the poverty class or on public assis-
tance, concerns that health problems are accumulating in the low-income popu-
lation and that such families have poor access to the minimum healthcare, 
medical care and welfare services. For example, it is possible that low income 
earners avoid seeing the doctor because they cannot afford the co-pay amount. In 
particular, the global financial crisis and economic recession tended to place 
many citizens in financial difficulty. An urgent challenge is to determine how to 
maintain the health of low-income families in an environment of drastic socio-
economic fluctuations.
 2. As SES stratification progresses, concerns of class-based disparities in health 
issues developing and growing in magnitude throughout society as a whole, not 
limited to the low-income or poverty class. The concern is that those with a low 
level of education or low income have trouble using traditional healthcare, medi-
cal care and welfare services, such as health checkups and programs to prevent 
the need for long-term care.
 3. Aside from aspects of SES such as level of education and income, concerns of 















Fig. A.4 Annual change in Gini coefficient among employees by age group. The income gap is 
growing in all age groups. (Taken from reference [9], Figure 3-2-1)
1. Created based on the Ministry of Internal Affairs and Communications’ Employment Status 
Survey. Employee excludes current students
2. “Labor income” is the annual pre-tax gross pay
3. The method for calculating the Gini coefficient is based on Ota (2005)
4. The income for each individual is the median of the division in which that individual’s income 
falls. For example, for the 2–3 million yen division, the income is 2.5 million yen. For the first and 
last divisions, the income for the under 500,000 yen division is 250,000 yen, and for the 10 mil-
lion yen or more group id 13.5 million yen. There are 11 divisions of age group in total
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unemployed, homeless persons and foreign laborers) and that they are not receiv-
ing adequate healthcare, medical care and welfare services.
The World Health Organization (WHO) summarized a list of recommendations 
on “Social Determinants of Health” (in 1998 and then revised in 2003) [11, 12], 
and its Social Determinants of Health (SDH) Committee compiled a final report in 
2008 [13]. In this report, it stated that poverty and other aspects of SES largely 
determined the state of health of individuals, and advocated the necessity of world-
wide action to reduce health inequalities resulting from SDH. Social inequalities in 
health is being recognized as a critical issue in healthcare, medical care and welfare 
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Fig. A.5 Public awareness of social inequalities: Annual change in the ratio of people who dis-
agree or strongly disagree with the statement that “there are minimal inequalities in income and 
assets”. (Taken from reference [10])
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 Past Recommendations by the SCJ and Stance for These 
Recommendations
In 2009, the SCJ released a set of recommendations entitled, “Creating policies for 
an inclusive society to combat economic crisis” [15]. These recommendations out-
line concrete proposals for the state of social security policies in the midst of the 
global financial crisis and economic recession.
In 2011, the SCJ released a set of recommendations entitled, “Rebuilding the 
system for labor/employment and health and safety: Towards enabling healthy and 
secure lifestyles for workers” [16], in which it proposed transforming policies and 
services to guarantee health and safety equally to all workers, including precarious 
workers and those in small and micro companies. A report entitled, “Health promo-
tion for children in Japan” [17] emphasized the need to focus on child poverty and 
social disparities among children. The above recommendations and report are 
closely related to the present recommendations. However, no set of recommenda-
tions or report has yet been presented that focuses on a complete picture of social 
inequalities in health.
In addition to assessing the current state of social inequalities in health in present 
day Japan and reconsidering healthcare, medical care and welfare in Japan overall 
from an inequalities viewpoint, the academic foundation needs strengthening to 
increase understanding of the current situation in such inequalities and improve the 














to be in a socially
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position
Size of health problems
Fig. A.6 Three perspectives on social inequalities in health. Concerns are health problems in the 
low-income and poverty class, growing health inequalities from social class and an accumulation 
of health problems in groups that tend to be in a socially disadvantageous position
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inequalities in health, those inequalities may continue to grow unknowingly, with-
out our understanding of the complete picture, eventually resulting in an even 
greater impact of such inequalities on the health of Japanese citizens and society as 
a whole.
In these recommendations, we outlined the current state of research on social 
inequalities in health in Japan according to each main subject, summarized the chal-
lenges in determining the current situation of such inequalities and in making 
improvements and propose various measures for confronting those challenges.
 The Current State of Social Inequalities in Health
 Educational Background, Income and Health
According to a recent review of the literature [18], studies have shown that inequali-
ties in health are arising in Japan due to aspects of the socioeconomic background, 
such as level of education, income and occupation. Regarding associations between 
educational background and health, four regional correlation studies showed that 
areas with a large population of poorly educated individuals have a high all-cause 
mortality rate and suicide mortality rate. Five cross-sectional studies revealed a high 
mortality rate among those with a low level of education [19] (Fig. A.7), as well as 
a high prevalence of risk factors for cardiovascular diseases and subjective symp-
toms, a poor sense of well-being and fewer sleep hours. Two prospective cohort 
studies revealed higher all-cause mortality and stomach cancer morbidity among 
those with a low level of education. However, a cohort study on older adults showed 
longer life expectancy among the educationally impoverished.
Eleven reports have been published in Japan on earnings/income and health [18]. 
Of these, five ecological studies (regional correlation studies) showed that those 
living in low-income areas had a higher prevalence of stillbirth, malignant uterine 
and lung tumors, traumatic injuries and suicide [20] (Fig. A.8), and a shorter mean 
life expectancy. In addition, those living in municipalities with a low SES tended to 
avoid having physical checkups. A cross-sectional study showed that low income 
earners have poor self-rated health [21] (Table A.1) and quality of life, as well as a 
higher prevalence of unhealthy lifestyle habits such as smoking. Irrespective of the 
size of individual income, another study showed that simply living in an area with a 
wide income gap is associated with an increased health risk [22].
Comprehensive analysis (meta-analysis) of international research including 
studies from Japan revealed a higher mortality risk among those living in areas with 
wide income gaps [22]. It has been mentioned that socioeconomic disparities in 
health are smaller in Japan than in Western countries. That said, many of those stud-
ies were conducted before the recent global financial crisis. Claims have since been 
made that social inequalities in health due to socioeconomic factors may be growing 
in Japan [18, 23] (Fig. A.9).
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 Social Inequalities and Health in Children
Children are raised by their families in their home and grow and develop while pro-
tected by society and the environment. During this phase, the foundation is built for 
developing lifelong health. Family, home and social environment may have various 
effects on children. In countries outside Japan, reports have claimed that household 
poverty and living in an area with a poor SES can affect children’s health, and that 
SES can influence the prevalence of low birth weight and nutritional status of chil-
dren during early childhood as well as their health later in life [24].
Japan is still lacking in research on social inequalities in health among children. 
A survey of the 23 wards of Tokyo revealed a higher number of caries in sixth grad-
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Fig. A.7 Relationship between level of final education and mortality in Japan. Final level of 
education is divided by age at graduation from last school. The relative risk shows how much 
higher the mortality rate is compared to high school equivalents (18 years or older) ∗p < 0.05, 




General Social Surveys (JGSS) [7] indicated that children living in impoverished 
homes have a lower level of final education and a lower income in adulthood, as 
well as poorer subjective health. Another study showed that children who have lived 
in poverty between the ages of zero and four have a shorter stature, lower weight 
and higher number of hospitalizations by the age of 4 [26].
The SCJ Health and Life Science Committee Children’s Health Commission 
compiled 56 issues in 16 categories of children’s health in the modern era as well as 
relevant proposals and published this information in July 2010 in a report entitled, 
“Promoting health of children in Japan” [17]. The authors pointed to the importance 
of issues concerning social inequalities in health among children, stating that, 
“Although discussions are proceeding on child poverty and educational disparities 
among children, there are few reports giving evidence of associations between pov-
erty and social disparities and children’s health or measures to be taken.
However, cases are recently being reported in the news of children who cannot 
eat (are not being fed), children who are uninsured and children who cannot receive 
medical care, among others, and there have been some anecdotal reports based on 
regional characteristics.” In this report [17], the authors gave the five points listed 
below to recommend that society as a whole to carry out measures to fight poverty 
and reduce inequalities so that children can lead safe, secure and healthy lives with 
a sense of hope.
 (a) Change to policies with a perspective of reducing poverty and inequalities and 
develop and enhance the supportive social environment.
 (b) Reduce inequalities by strengthening supportive socioeconomic and psycho-
logical factors such as social capital.
0.5










































Fig. A.8 Relationship between regional SES and mortality rate in Japan. Municipalities are 
divided into five quintiles by socioeconomic index (Q1 is the highest and Q5 the lowest). 




 (c) Empower schools and communities that are important supportive social envi-
ronment factors for children’s health.
 (d) Educate people through school and social education to attain good health and 
rectify health inequalities.
 (e) Promote life course epidemiology on health and socioeconomic and psycho-
logical rearing environment and publish important information.
 Social Inequalities and Health in Workers
Seventeen reports have been published in Japan on occupational class and health [18]. 
These studies found that machine operators and manual laborers had poorer health [27] 
(Fig. A.10) and more disease risk factors than managerial staff and specialists. For 
Table A.1 Prefectural-level mean income and income gap (Gini coefficient) in Japan and the 
impact of individual-level household income on poor subjective health of residents (relative risk)a
Analysis on each variable Analysis of all variables
Prefectural level
  Mean annual income of residents
  Low 1.33 (1.20–1.47) 0.79 (0.64–0.99)
  Medium-low 1.15 (1.07–1.24) 0.85 (0.71–1.01)
  Medium-high 1.15 (1.05–1.25) 0.93 (0.83–1.04)
  High 1.00 1.00
  Gini coefficient
  Small 1.00 1.00
  Mdeium-small 1.00 (0.92–1.10) 0.99 (0.89–1.11)
  Medium-high 1.07 (0.98–1.18) 1.02 (0.90–1.17)
  High 1.14 (1.02–1.27) 1.13 (0.98–1.34)
Individual-level
  Annual equivalized household income
  Less than 1.50 million yen 1.93 (1.72–2.15) 1.54 (1.37–1.74)
  1.50–1.99 million yen 1.48 (1.30–1.74) 1.30 (1.14–1.49)
  2.00–2.49 million yen 1.38 (1.23–1.54) 1.24 (1.11–1.40)
  2.50–2.99 million yen 1.23 (1.09–1.38) 1.23 (1.09–1.38)
  3.00–3.99 million yen 1.05 (0.95–1.17) 1.08 (0.97–1.20)
  4.00–4.99 million yen 1.01 (0.95–1.17) 1.04 (0.93–1.17)
  5.00 million yen or more 1.00 1.00
Based on reference [21]
aValues are the relative risk that shows how much more a response of fair/poor is given for subjec-
tive health compared to controls (prefectures or individuals with a high mean income or prefec-
tures with a small Gini coefficient). The numbers in the brackets are the 95% confidence interval. 
In analysis by variable, subjective health is poorer for prefectures with a low mean income and 
those with a low Gini coefficient and with individuals with a low household income. In analysis of 
all variables, subjective health is poorer in individuals with a low household income. All analyses 
are adjusted for age, marital status and health checkup visits.
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example, the studies consistently showed machine operators and manual laborers to 
have more sick days, more risk factors for cardiovascular diseases, poorer sleep quality 
and more occupational stress.
In the first half of the 1980s, roughly 15% of the working population consisted 
of precarious workers (e.g. part-time, fixed-term, temporary and contract 
workers)—a proportion that now exceeds 35% [16]. A 2009 survey with the mean 
income of male regular employees as 100 and that of female regular employees as 
approximately 70 put male and female precarious workers at only 57 and 42, 
respectively, showing an extremely large gap even for an OECD country. An over-
seas survey found precarious workers to have higher all-cause mortality and mor-
bidity of occupational injuries than regular employees [28]. To date, almost no 
full-fledged studies or surveys have been conducted in Japan on the health of pre-
carious workers [29]. However, recent studies have shown that precarious workers 
have a higher incidence of depression and anxiety than regular employees [30] 
(Fig. A.11), and that stress from an effort-reward imbalance has a larger effect on 
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Fig. A.9 Annual changes in the relationship between mean income and mean life expectancy on a 
prefectural level in Japan. The vertical axis (slope index of inequality) shows the degree of correla-
tion between mean income and mean life expectancy. More positive values represent stronger 
relationships between high income regions and longer life expectancy. The relationship between 
the two variables tended to weaken up to 1990, bottom out in 1995, then strengthen after that. 
Vertical bars show 95% confidence intervals. (Based on reference [23])
Appendix A: Recommendations
244
In particular, Japan must not ignore inter-generational (age-based) and gender-
based differences in type of employment and working hours and the resulting effects 
on health status. The first job of over 50% of women is of a precarious employment. 
While the proportion of precarious workers among men is smaller than among 









































Fig. A.10 Relationship between job type and poor/fair subjective health among civil servants in 
Japan and other countries. Relative risk shows how much higher the proportion of those with poor/


























Fig. A.11 Frequency of psychological stress by type of employment contract in Japan. Odds ratio 
adjusted for basic attributes of how much higher the frequency of psychological stress is in con-
tract/temporary workers and part-time workers with the frequency in permanent employees as 1. 
(Based on reference [30])
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a week, especially in the 25–35 year age group. It has been suggested that there is a 
contrasting relationship between the increase in the working poor in precarious 
employment with an annual income of less than 2 million yen and regular (perma-
nent) employees working long hours of overtime.
To rectify this situation, the Committee on Work/Employment Environment and 
the Lifestyle, Health and Safety of Workers that is a topic-specific committee under 
the SCJ released a set of recommendations entitled, “Rebuilding the system for 
labor/employment and health and safety: Towards enabling healthy and secure life-
styles for workers” [16] (described above). Ignoring major disparities in employ-
ment and labor conditions between generations and genders may impact not only 
health and safety, but also undermine the development potential (sustainability) of 
future society in Japan.
Twelve reports have been published in Japan on unemployment and health [18]. 
Ecological studies (regional correlation studies) have shown that areas with a high 
unemployment rate have a high all-cause mortality rate and suicide rate. Two cross-
sectional studies also reported a high level of stress and prevalence of chronic dis-
eases among the unemployed. A prospective cohort study showed unemployed 
individuals have a higher rate of death due to cerebrovascular disease. Moreover, the 
rate of suicides (per 100,000 people) in the unemployed population is estimated to 
be 184 among men and 34 among women, which is 4–6 times higher than the 
employed population (32 among men and 9 among women) [32].
 Social Inequalities and Health in Older Adults
As physical functioning declines with aging, psychological and social health 
becomes even more important compared to other generations. In addition, the 
effects of physical, psychological and social factors from each stage of life accumu-
late, so that health inequalities increase even among the aged. Moreover, as the 
range of activities narrows with age, people become even more vulnerable to socio-
economic effects. In view of these characteristics, it is likely that socioeconomic 
status may generate health disparities among the older generation. The proportion 
of families with older adults receiving public assistance is growing. While the 
income gap among aged households is shrinking on account of income redistribu-
tion through social security and other benefits, it still remains wider than the gap 
among non-aged households [33]. This may be one reason for concern about social 
inequalities in health among older adults.
Research on social inequalities in health among older adults is scarce throughout 
the world. The Public Health Monitoring Report Committee of the Japanese Society 
of Public Health conducted a systematic search for literature on the relationship 
between socioeconomic factors and health in older adults in Japan and found five 
studies in English and nine in Japanese [34]. The studies showed SES-related dis-
parities among older adults in Japan in mortality and the prevalence of major dis-
eases (such as cancer, stroke and hypertension) [35], long-term care need and risk 
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factors for long-term care need (such as falls, undernutrition and oral functioning), 
subjective health, depression and other mental health variables, social activities 
(such as reclusion, social participation, social support and abuse) and other aspects 
of health (Fig. A.12).
Also, socioeconomically-advantaged households have a higher capacity to 
care for older family members and may be providing better care in the days until 
death [36] (Fig. A.13). An overseas study showed that those with a low level of 
education and those with low income are more likely to develop dementia [37]. 
Such research has yet to be conducted in Japan.
 Social Inequalities in Access to Medical Care
Japan has various social security systems, such as universal pension and health-
care (including long-term care), a special healthcare system for seniors and pub-
lic assistance for low-income earners. As such, it may have smaller socioeconomic 
inequalities in access to health care than other countries. Nevertheless, a number 
of studies have shown that Japan is not spared from social disparities in access to 
health care. For example, one study showed that low income earners among those 




























































































































Fig. A.12 Relationship between income and prevalence of various illnesses in a survey of 15,302 
older adults in Aichi Prefecture. The vertical axis shows how much higher the prevalence of ill-
nesses is in low/middle income-earners compared to high-income earners. Income is assessed as 
annual equivalized income and divided into less than 1.6 million yen, 1.60–2.49 million yen and 
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Fig. A.13 Relationship between economic power of households and nurses’ assessment of 
whether or not the quality of end-of-life care was high. Re-tabulation of data from a home nursing 
station survey (secondary survey) to compare assessment by the nurses in charge of the quality of 
end-of-life care by economic power of the households. The proportion of cases with high quality 
care is higher among those with very high economic power. (Based on reference [36])
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Fig. A.14 Ratio of responses of avoiding checkups in the past year in a survey of 15,302 older 
adults in Aichi Prefecture. The ratio of responses of avoiding checkups was higher among low-
income earners than high-income earners. This trend remains even after adjusting for other basic 
attributes. Income is assessed as annual equivalized income and divided into less than 1.6 mil-
lion yen, 1.60–2.49 million yen and 2.5 million yen or more. (Based on reference [35])
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rate of visiting outpatient and dental clinics [38]. Another study showed that 
many older low-income earners have avoided visiting medical institutions for 
checkups [35] (Fig. A.14). While it cannot immediately be concluded that this 
represents avoidance of hospital visits for economic reasons, it does show a need 
for ongoing research on social disparities in access to health care in Japan.
Furthermore, many precarious workers are not enrolled in social insurance pro-
grams [39], which may hinder their access to healthcare. For example, a survey 
conducted at the end of 2008 on Toshikoshi Haken Mura (Dispatch Workers’ New 
Year Village) established as an emergency shelter for precarious workers who lost 
their job and a place to live, determined that many people at the village found it dif-
ficult to visit medical institutions or discontinued treatment despite having subjec-
tive symptoms [40].
Health literacy, i.e. knowledge and understanding of insurance and healthcare, 
is important for voluntary visiting of doctor’s offices and good communication 
with healthcare professionals to ensure receipt of high quality care. Those with a 
poor SES may have insufficient health literacy that results in problems accessing 
healthcare or in the quality of care received [13, 41]. A survey by a national orga-
nization in the United States found that socially disadvantaged groups such as 
minorities, low-income earners and educationally impoverished individuals tended 
to receive poorer quality of care including health guidance from doctors and rou-
tine checkups [42]. However, the relationship between SES and quality of care has 
yet to be examined in Japan.
 Measures for Social Inequalities in Health
At the WHO World Health Assembly in 2009, WHO issued a resolution based on 
the final report of its Social Determinants of Health (SDH) Committee to recom-
mend that member countries focus on SDH and pursue initiatives to close the health 
gap [14]. In particular, recommendations included improving lifestyle conditions in 
all stages of the life course from birth to old age, rectifying social inequalities them-
selves that generate the health gap, measuring health disparities and performing 
Health Impact Assessment (HIA) [43] on policies. At a national level, England [44], 
Sweden [45], South Korea and other countries set numerical targets for its govern-
ment to reduce health disparities and are revising public health methods as attempts 
to reduce social inequalities in health through the government. In the United States 
as well, national research organizations are taking measures that include the publi-
cation of a National Healthcare Disparities Report [42].
As the background for the projects in these countries, a health gap is frequently 
observed between those of high social standing and those of low social standing who 
often have poorer health. Many studies have shown the latter to have poor access to 
healthcare and a high mortality rate, and have indicated that socioeconomic dispari-
ties play a role. Meanwhile, social inequalities in health is not considered a key 
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government issue in Japan and almost no research has been conducted on improve-
ment measures in the country.
 Challenges Regarding Social Inequalities in Health in Japan
As described above, a research base on social inequalities in health is being built in 
Japan as well. These findings suggest that health problems are indeed accumulating 
in the low income and poverty classes in Japan as well, and that health inequalities 
exist throughout all social strata. Precarious workers and others in a socially disad-
vantageous position may encounter problems in accessing health care services.
Future research on social inequalities in health holds promise for a more thor-
ough understanding of such inequalities and clarification of exactly how measures 
should proceed. However, considering the principle of equal health for all people in 
the WHO constitution [46] and the perspective of the right to health stipulated under 
Article 25 of the Japanese constitution, reducing social inequalities in health 
requires taking action right now where possible, with what research results are cur-
rently available.
Despite this, such research results are currently limited in number and quality. 
There is also a limit to the scope of social inequalities and health problems that can 
be covered. For example, discussions are still inconclusive about whether or not 
there are indeed social disparities in access to health care and availability of health 
care services in Japan. We still lack a complete picture of social inequalities in 
health. Further research is required on social inequalities in health in Japan from a 
variety of perspectives. There is also a need for comprehensive and ongoing moni-
toring of social inequalities in health in Japan.
Concrete issues in Japan concerning social inequalities in health can be summa-
rized as follows.
 Lack of a Social Inequalities in Health Perspective 
in Healthcare, Medical Care and Welfare Policies and Activities
At present, almost no regional healthcare activities are being conducted with a focus 
on social inequalities in health. In order to conduct community healthcare activities 
with such a focus, the first step required is to incorporate that perspective in health-
care, medical care and welfare policies. The Health Japan 21 campaign [http://
www.kenkounippon21.gr.jp/index.html] that is a health promoting strategy being 
pursued by the Japanese government is centered on the concept of health promotion 
to form communities and environments that support the health building activities of 
individuals. No specific mention has been made in the campaign regarding health 
promotion that takes social inequalities in health into account.
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The population approach that is another strategy of Health Japan 21 has been 
claimed to potentially increase social inequalities in health [47]. Starting with 
Health Japan 21, all of Japan’s healthcare, medical care and welfare policies must 
incorporate an approach that focuses on social inequalities in health. In some 
regions, some prefectures have initiatives to address social inequalities in health in 
healthcare programs, but these are only carried out individually and are not part of 
the system of policies promoting local healthcare activities in Japan as a whole. 
Adding social inequalities in health perspectives and measures to the system of 
healthcare, medical care and welfare policies in Japan could help promote local 
healthcare activities that take such inequalities into account.
Clear statements on a social inequalities in health perspective and response 
should be noted in Japan’s health building strategies and occupational health and 
safety policies being carried out by the MHLW. Regarding local healthcare activi-
ties of each municipality, the government should clarify that activities with a focus 
on social inequalities in health must be included in local healthcare activities as part 
of the basic agenda, that the role of public health centers and local governments in 
reducing inequalities should be clearly stated and that the departments in charge of 
local healthcare activities must cooperate with other departments involved in such 
activities as urban planning and industrial development to promote reducing 
inequalities from the side of social policies as well. Regarding occupational health 
and safety, the government should demand that workplaces provide all its workers 
in all types of employment conditions with the same industrial health services and 
promote the provision of fundamental industrial health services to those in socially 
disadvantageous positions, such as precarious workers and the unemployed.
Academic societies can assist by determining policies for reducing social 
inequalities in health and providing relevant information and education to health-
care, medical care and welfare specialists. They can also independently develop 
guidelines for healthcare, medical care and welfare services with a social inequali-
ties in health perspective. Finally, they can provide support to enable professionals 
to carry out local health and welfare activities and industrial health activities with a 
social inequalities in health perspective.
 Inadequate Systems for Monitoring Social Inequalities 
in Health in Forming Relevant Policies
Assessing the situation regarding health disparities due to socioeconomic factors is 
the first step in determining the extent to which socioeconomic disparities in health 
exist in Japan and which social inequality should be focused on as a priority. Social 
inequalities and their effects on health may vary greatly year-by-year depending on 
fluctuations in socioeconomic conditions. Existing government statistics must be 
utilized and social inequalities in health must be chronologically monitored in order 
to assess the situation and respond promptly.
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The government (the Cabinet Office, MHLW) is making active efforts to publish 
indicators of health inequalities in the coming years. However, there is currently a 
lack of information being published on the actual circumstances surrounding social 
inequalities in health. By using existing government statistics and conducting new 
surveys as needed, the government can chronologically monitor social inequalities 
in health and clarify the situation on such inequalities in Japan. It is also preferable 
for the results of such activities to be actively made available to the public.
In particular, some considerations are being made in Japan for individuals with a 
low SES and others in a socially disadvantaged position to have better access to 
health care services, such as universal health insurance, medical assistance for fami-
lies on public assistance and medical assistance and medical fee exemptions for 
persons with disabilities. Nevertheless, it is still possible that disparities exist in 
access to health care services among precarious workers and the uninsured, as well 
as other groups. The overall picture in Japan must be clarified, including the extent 
to which access to healthcare and welfare services is being obstructed in those who 
tend to be in a socially disadvantaged position, such as low income earners, those 
with a low level of education, homeless persons and foreign workers.
A government organization with advanced, integrated coordination function (or 
center function) must be established to conduct high level research and link findings 
to the formulation of government policies in order to undertake monitoring of social 
inequalities in health and promote measures to reduce such inequalities. At present, 
the administrative functions concerning social inequalities in health are dispersed 
among the Cabinet Office and various departments of the MHLW and there is no 
single organization that takes on a central, integrated role.
In England, the Department of Health (DH) developed a cross-Ministry action 
plan in 2003 as the primary government organization to take on the task of reducing 
social inequalities in health and has since been monitoring the progress of the action 
plan [44]. The DH also provides tools for assessing regional social inequalities in 
health. In the United States, the U.S. Department of Health and Human Services 
acknowledged the critical nature of dealing with social inequalities in health, and 
the Centers for Disease Control and Prevention (CDC) national research institutions 
began routine monitoring of inequalities across the nation [48]. An organization or 
center function needs to be established in Japan as well to conduct monitoring of 
social inequalities in health and form polices based on the results of monitoring to 
reduce inequalities.
In a set of recommendations for the 20th term entitled, “Use of government sta-
tistics and documents in fields of health and medical care: Establishment of a foun-
dation for ensuring public health and safety” (August 8, 2008), the SCJ Joint Basic 
Medicine Committee and Health and Life Science Committee Public Health Science 
Commission called for the promotion of secondary use of government statistics and 
documents and their further development as well as development of a system to 
promote their use [49]. The aforementioned monitoring of social inequalities in 
health and system for developing policies are both included in these recommenda-




Meanwhile, WHO recommends conducting Health Impact Assessment (HIA) to 
assess the effects of policies on health when developing and implementing social 
policies including those concerning the healthcare, medical care and welfare system 
for reducing social inequalities in health [14]. HIA is a combination of procedures 
and methods for predicting and assessing the effects of newly formed policies on 
health in order to optimize policies so that health benefits are maximized and 
adverse effects minimized. HIA has been developed mostly for use in environmen-
tal fields, but is currently applied to a number of fields such as employment, educa-
tion and urban development, mainly in Europe, as a tool for forming national and 
local policies. HIA enables prediction of the effects individual policies will have on 
social inequalities in health. When policies are predicted to increase inequalities, 
they can be modified to reduce such an impact.
Despite such benefits, HIA is rarely carried out in Japan [50], and future chal-
lenges include providing HIA training, developing and spreading methodology and 
accumulating experience. Japan must develop and spread methodology, train pro-
fessionals, accumulate experience and actively utilize HIA so that it can be per-
formed when designing systems for health policies and social policies to include 
considerations of the impact of policies on health and especially on social inequali-
ties in health. The government should commence engaging in discussions with the 
prospect of HIA eventually becoming a legal obligation when designing policy 
systems.
 Lack of a Social Inequalities in Health Perspective When 
Training Healthcare Professionals
To carry out healthcare, medical care and welfare activities with a social inequalities 
in health perspective, it is necessary for healthcare, medical care and welfare profes-
sionals to understand such inequalities and carry out their duties with them in mind. 
Achieving this requires a social inequalities in health perspective to be included in 
educational programs and lifelong learning of healthcare, medical care and welfare 
professionals. However, there is currently no such perspective in the training cur-
riculum of healthcare, medical care and welfare professionals. Neither is there a 
social inequalities in health perspective in lifelong learning of professionals. 
Moreover, there are no guidelines available for practicing healthcare, medical care 
and welfare with considerations for social inequalities in health. While there are 
some examples of information and learning opportunities on social inequalities in 
health being actively provided to members of academic societies through academic 
journals and conferences, as is the case with the JSPH [51], such cases are still rare.
In addition, in order to analyze social inequalities in health and recommend 
and develop healthcare, medical care and welfare services based on the results, 
healthcare, medical care and welfare professionals must raise the level of their 
expertise and interdisciplinary skills. From 2000, universities across Japan also 
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began gradually establishing graduate courses specializing in training of public 
health professionals. At present, four graduate schools dedicated to public health 
have been established and public health courses have been added to existing mas-
ter’s programs in medical science in a number of graduate schools.
In October 2011, the SCJ Joint Basic Medicine Committee and Health and Life 
Science Committee Public Health Science Commission published recommenda-
tions entitled, “Utilization and enhancement of public health graduate schools in 
order to raise the level of public health in Japan” in which it called for the extension 
of graduate schools in public health and utilization of such schools [52]. Developing 
healthcare, medical care and welfare professionals who can respond to social 
inequalities in health requires provision of interdisciplinary education and dedi-
cated public health graduate schools and other public health programs that include 
various academic fields related to social inequalities in health, such as economics, 
sociology, politics and public policy in order to cultivate the ability to respond to 
social inequalities in health and develop highly specialized professionals.
Academic societies may assist by including the current status of social inequali-
ties in health and measures to combat inequalities in lifelong learning curriculum 
for healthcare, medical care and welfare professionals. They can also increase the 
awareness, knowledge and skills of society members through academic conferences 
and workshops. Educational institutions, including universities that train healthcare, 
medical care and welfare professionals, can give classes on social inequalities in 
health in their educational programs.
 Lack of Public Participation Perspective in Initiatives to Address 
Social Inequalities in Health
The main stakeholders of social inequalities in health are the nation’s citizens. 
Awareness of social inequalities in health is growing among the public as well. 
Discussions on which social inequalities in health are key issues, which ones can 
and cannot be tolerated and other points regarding their remediation are in fact dis-
cussions about the actual future of society in Japan. Despite this, there are limited 
opportunities for dispersing accurate, scientific information to the public on research 
findings and government strategies concerning social inequalities in health. There 
are currently no platforms for increasing understanding on social inequalities in 
health or carrying out dialogue on courses of action and priorities for government 
policies and the ideal future among the public, healthcare, medical care and welfare 
professionals (or relevant academic societies) and the government or for forming a 
public consensus.
There is a need for the government to establish a permanent cross-Ministry 
round-table conference (panel) on social inequalities in health comprised of regular 
citizens, managers, labor representatives, healthcare, medical care and welfare pro-
fessionals and representatives from relevant Ministries. Such opportunities can be 
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used for carrying out dialogues between a variety of individuals on social inequali-
ties in health that can then be referenced when determining national policy strategies.
In addition, open symposiums and forums on social inequalities in health should 
be held periodically to create opportunities to provide the public with accurate, 
scientific information on the current state of such inequalities and strategies to 
improve the situation.
Academic societies and private organizations such as NPOs can assist by provid-
ing the public with information on social inequalities in health each from their own 
unique position in order to raise awareness on inequalities and have the public par-
ticipate in initiatives to reduce them.
 Lack of Research on Social Inequalities in Health
While research is progressing on social inequalities in health, the number of studies 
is still small compared to the breadth of topics, and the quality of such research is 
inadequate. Not enough studies have been conducted to clarify the psychological 
and biological factors mediating the relationship between health and SES including 
income and level of education. Similarly, few studies have been conducted with a 
focus on specific classes or groups, such as low-income earners, the unemployed, 
the homeless or foreign laborers. Almost no studies have been conducted on strate-
gies to reduce social inequalities in health.
Research is needed to help clarify the overall situation regarding social inequali-
ties in health in Japan and obtain guidelines for improving the situation. Such 
research should be pursued from all academic angles, including not only sociology 
and economics, but also medicine and public health science. Further progress in 
research on social inequalities in health may potentially increase our essential 
understanding of the mechanisms underlying such inequalities and aid in the recom-
mendation of more concrete measures.
 Recommendations
 Consider Social Inequalities in Health in Healthcare, Medical 
Care and Welfare Policies
We recommend the government to clarify a social inequalities in health perspec-
tive for healthcare, medical care and welfare policies in Japan and appropriate 
response. A social inequalities in health perspective and relevant response must be 
clearly specified in Japan’s health promoting strategies pursued by the Ministry of 
Health, Labour and Welfare (MHLW) and in occupational health and safety poli-
cies. By doing so, the government promotes incorporation of a response to social 
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inequalities in health in regional healthcare plans of local governments and occu-
pational health and safety activities of businesses. Academic societies may cooper-
ate and provide assistance as groups of experts.
 Development of Systems for Monitoring Social Inequalities 
in Health and Formulating Relevant Policies
We recommend the Cabinet, MHLW and other relevant government organizations 
to carry out chronological monitoring of social inequalities in health through analy-
sis of existing government statistics and new explorations, and actively publish the 
results for the public. We also recommend establishing a new organization to link 
the results of social inequalities in health monitoring to the formulation of cross-
Ministry policies aimed at reducing social inequalities in health. We also recom-
mend the development and promotion of Health Impact Assessment (HIA) 
methodology, training of personnel in this methodology, and accumulation of expe-
rience and active utilization of the methodology, promoting its widespread use as a 
government tool for reducing social inequalities in health.
 Incorporating a Social Inequalities in Health Perspective 
in the Training of Healthcare, Medical Care and Welfare 
Professionals
We recommend incorporating a social inequalities in health perspective in the train-
ing of healthcare, medical care and welfare professionals and their lifelong learning 
curriculum. The MHLW should add a social inequalities in health perspective to the 
training curriculum of healthcare, medical care and welfare professionals. In addi-
tion, the Ministry of Education, Culture, Sports, Science and Technology (MEXT) 
should further promote the establishment of graduate schools specializing in public 
health, incorporate social inequalities in health lessons in the curriculum and further 
promote relevant research in order to establish a research base for addressing social 
inequalities in health and develop advanced experts. Organizations for educating 
healthcare, medical care and welfare professionals may cooperate in this aim and 
academic societies may increase awareness of social inequalities in health in its 




 Promoting Public Participation Initiatives to Address Social 
Inequalities in Health
We recommend the government to establish a cross-Ministry round-table confer-
ence on social inequalities in health comprised of regular citizens, managers, labor 
representatives, healthcare, medical care and welfare professionals and representa-
tives from relevant Ministries. Discussions from the conference should be refer-
enced when determining national policies. In addition, opportunities should be 
created for providing accurate scientific information to the public, for examples 
through open symposiums and forums. Academic societies and private entities may 
cooperate in such endeavors from their unique positions.
 Promoting Research on Social Inequalities in Health
We recommend stepping up interdisciplinary research on social inequalities in 
health. Relevant ministries such as MEXT, MHLW, the Ministry of Internal Affairs 
and Communications, the Ministry of Land, Infrastructure, Transport and Tourism 
and the Ministry of Economy, Trade and Industry must each pursue research on 
social inequalities and health from the unique perspective of that organization. 
Academic societies may collaborate together to pursue interdisciplinary research on 
social inequalities in health.
 Glossary
Equivalized income The value obtained by dividing the disposable income of the 
household by the square root of the number of units in the household to adjust 
income for the number of household units.
Relative poverty rate The definition for OECD countries is the proportion of citi-
zens whose equivalized disposable income is below half the median of the equival-
ized disposable income for the entire nation.
Gini coefficient An indicator that measures inequitable distribution of income in 
a society. It ranges from 0 to 1, with coefficients near 0 indicating the presence of 
small disparities and those near 1 indicating large disparities.
Regional correlation studies One type of epidemiological study for analyzing 
the relationship between characteristics of multiple regions and health indicators 
based on municipalities or other geographical regions as units. Also referred to as 
ecological studies.
Health promotion The 1986 Ottawa Charter for Health Promotion that was a new 
health strategy recommended by the World Health Organization (WHO) defines 
health promotion as “the process of enabling people to increase control over, and to 
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improve, their health.” Health promotion includes not only enhancing an individu-
al’s skills and abilities to improve health, but also activities to change the social 
environment and economic conditions in order to reduce the negative effects on 
public health and the health of individuals.
Population approach The population approach is a method to reduce risks grad-
ually among a large group of people by focusing on conferring tremendous benefits 
to the population in order to shift distributions across the entire population. It is 
often compared to the high-risk approach that is a preventive method in which indi-
viduals at high risk of diseases are targeted.
Health Impact Assessment (HIA) HIA is a combination of procedures and 
methods for predicting and assessing the effects of newly formed policies on health 
in order to optimize policies so that health benefits are maximized and adverse 
effects minimized. HIA has been developed mostly for use in environmental fields, 
but is currently applied to a number of fields such as employment, education and 
urban development, mainly in Europe, as a tool for forming national and local 
policies.
School of Public Health In Western countries, graduate education specializing in 
public health has been systematically implemented for many years to train a wide 
variety of public health experts. From 2000, universities across Japan also began 
establishing graduate courses specializing in training of public health professionals. 
The Kyoto University School of Public Health (professional graduate school) was 
established in 2000, the Kyushu University Department of Health Care 
Administration and Management, Graduate School of Medial Sciences (profes-
sional graduate school) in 2001, the University of Tokyo School of Public Health 
(professional graduate school) in 2007 and the Teikyo University, Graduate School 
of Public Health (professional graduate school) in 2011. In addition, other universi-
ties such as Osaka University and the University of Tsukuba established specialist 
public health courses in the existing medical science master’s program in order to 
train public health specialists.
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 Appendix B: Ministerial Notification No. 430 
of the Ministry of Health, Labour and Welfare
Notice is hereby given under the provisions of Article 7, paragraph (4) of the Health 
Promotion Act (Act No. 103 of 2002) that, under the provisions of Article 7, para-
graph (1) of this Act, the basic policies for comprehensive public health promotion 
(Ministerial Notification No. 195 of the Ministry of Health, Labour and Welfare of 
2003) shall be completely revised as set out below, and the revisions shall be appli-
cable from April 1, 2013.
Yoko Komiyama
Minister of Health, Labour and Welfare
July 10, 2012
 A Basic Direction for Comprehensive Implementation 
of National Health Promotion
This direction, under the circumstance of aging population with falling birth rate 
and transition of disease structure of our nation in the twenty-first century, through 
improvement of lifestyle and social environment, aiming all citizens from infant to 
elderly to have hope and meaning for living while supporting each other, aiming to 
achieve a vibrant society with healthy and spiritually rich lives according to life 
stages (i.e. each stage of human life such as infancy, childhood, adolescence, adult-
hood, older ages and so on. The same applies hereinafter.), and therefore aiming 
social security system to become sustainable, declares basic matters for comprehen-
sive implementation of national health promotion, and promotes “The second term 
of National Health Promotion Movement in the twenty first century (Health Japan 
21 (the second term))” (hereinafter National Movement) from 2013 fiscal year to 
2022 fiscal year.
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 Basic Goals for Implementation of National Health Promotion
 Extension of Healthy Life Expectancy and Reduction of Health 
Disparities
Addressing issues associated with the rapid increase of the aging population and 
change of diseases structure, through prevention of life-style related diseases, and 
improvement and maintenance of functions to perform social life, we will extend 
healthy life expectancy (length of life that an individual lives without limitation in 
daily activities due to health problems).
Furthermore, through development of good social environment which supports 
health life at every life stage, we reduce health disparities (gap in health status 
between the groups, created by difference in community or socioeconomic status).
 Prevention of Onset and Progression of Life-Style Related 
Diseases (Prevention of NCD∗)
In order to prevent cancers, cardiovascular diseases, diabetes and chronic obstruc-
tive pulmonary disease (COPD), we will implement such programs focusing on 
primary prevention (i.e. preventing onset of life-style related diseases by improve-
ment of life-style and promotion of health) as eating healthy diet and acquiring 
habitual exercise, and also implement programs aiming at prevention of progression 
of diseases, that is, onset of complications or worsening of symptoms.
∗Cancer, cardiovascular disease, diabetes, and COPD are categorized as lifestyle-
related diseases in Japan. Internationally, these four diseases are regarded as non-
communicable diseases (NCD), and the necessity to implement comprehensive 
program for prevention and control of NCD is stressed.
 Maintenance and Improvement of Functions Necessary 
for Engaging in Social Life
In order for citizens to perform independent daily life, we will implement programs 
that would contribute to improvement and maintenance of mental and physical 
functions at every life stage from infancy to old age. In order to prevent or postpone 
life-style related diseases, we would implement programs for formulating healthy 
life-style from childhood. Moreover, we will implement “mental health programs” 
according to life stage, such as mental health issues for working generation.
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 Establishment of a Social Environment Where Health 
of Individuals Is Protected and Supported
As health of an individual is affected by such social environment as family, schools, 
the community, and workplaces, it is important to endeavor to develop environment 
which support and protect health of individuals as overall society, thus we would 
establish environment which comprehensively support people’s health promotion 
movement by active involvement of the government as well as corporations and 
non-profit organizations.
Furthermore, by promoting mutual aid and social ties both in the community and 
occupational setting, this policy is intended to help organize a supportive and inclu-
sive environment which protects health of all people, including those who find dif-
ficulty in ensuring comfortable life in time and spirit and those who are not interested 
in promoting health.
 Improvement of Social Environment and Such Life-Style 
as Nutrition and Dietary Habits, Physical Activity and Exercise, 
Rest, Alcohol Drinking, Tobacco Smoking, and Oral Health
To accomplish the above four directions, it is important to improve nutrition and 
dietary habits, physical activity and exercise, rest, alcohol drinking, tobacco smok-
ing, and oral health as basic factors related with promoting health of citizens. For 
the effective implementation of health promotion programs, it is crucial to segment 
the target populations based on life stage, gender and socioeconomic status, and to 
comprehend distinctive characteristics, needs, and health issues of each segment.
In addition, we specifically conduct measures to improve life-styles for the high-
risk population of life-style related diseases and the young adults and middle-aged 
adults who will be the elderly during the period when proportion of elderly popula-
tion becomes largest, and also reinforce health promotion among citizens through 
communities and workplaces, based on effect of social environment on health of 
citizens.
 Items Relating to Targets in Public Health Promotion
 Establishment and Evaluation of Targets
The national government shall set nationwide public health promotion targets and 
shall make these targets known to the public and to the many people involved in 
health, and shall continuously survey and analyze changes, etc. in health indices, 
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and shall return the results of surveys and analyses to the public and to relevant 
personnel, in order to improve the awareness of relevant personnel and the general 
public and to support independent initiatives.
Also, in order to effectively promote public health promotion initiatives, in 
establishing specific targets, the national government shall have a shared awareness 
of the current status and issues, with information provided by the many people 
involved in health promotion, and shall select issues and shall establish specific 
targets that are based on scientific evidence and for which actual assessment is 
possible.
Furthermore, the specific targets shall generally be set with a span of 10 years, 
and the national government shall carry out systematic initiatives in order to achieve 
these targets. With regard to the targets that have been established, the national gov-
ernment shall continuously survey and analyze numerical changes, etc. relating to 
the main targets, and shall endeavor to appreciate differences in health and lifestyles 
among the various prefectures. Moreover, a midterm evaluation of all the targets 
shall be carried out 5 years after their establishment, and a final evaluation shall be 
carried out 10 years after their establishment, in order to appropriately evaluate the 
results of the various activities aimed at achieving the targets and reflect them in 
subsequent health promotion initiatives.
 Approach to Establishment of Targets
The targets shall aim to prevent the onset or increase in severity of lifestyle-related 
diseases and maintain and improve the functions necessary for engaging in social 
life with the intention of extending healthy life expectancy and reducing health 
disparities, and they shall address improvement of lifestyles and provision of a 
social environment in order to achieve these objectives.
 Extension of Healthy Life Expectancy and Reduction of Health Disparities
Extension of healthy life expectancy and reduction of health disparities are the ulti-
mate objectives that should be realized in Japan through improvement of lifestyles 
and provision of a social environment. Specific targets shall be established accord-
ing to Appended Table B.1, on the basis of the index of the average period with no 
impediment to everyday life. Also, the national government shall comprehensively 
promote measures against lifestyle-related disease and advance support initiatives 
in a range of fields, such as medicine and nursing care, toward the achievement of 
these targets.
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 Prevention of Onset and Progression of Lifestyle-Related Diseases
In addition to measures against cancer and cardiovascular disease, which are major 
causes of death in Japan, measures against diabetes, which has increasing numbers 
of patients and can cause serious complications, and against chronic obstructive 
pulmonary disease (COPD), which is predicted to become a rapidly increasing 
cause of death, are important issues in extending the healthy life expectancy of 
the people.
With respect to cancer, from a perspective of promoting comprehensive preven-
tion, diagnosis, and treatment, the targets shall be to reduce the age-adjusted cancer 
death rate and, in particular, to increase the cancer screening rate in order to facili-
tate early detection.
With respect to cardiovascular disease, the targets shall be to improve hyperten-
sion and to reduce dyslipidemia, which are risk factors for the onset of cerebrovas-
cular disease and ischemic heart disease, and to reduce the mortality rates of these 
diseases.
With respect to diabetes, the targets shall be to prevent onset in order to curtail 
the increase in the number of diabetic persons, and to prevent progression of the 
disease through appropriate control of blood glucose levels, a reduction in cessation 
of treatment, and a reduction in complications, etc.
With respect to COPD, the targets shall be to increase recognition that prevention 
is possible by stopping smoking since smoking is the major cause of COPD, and 
that early detection is important.
Specific targets relating to the above items are as shown in Appended Table B.2, 
and with the aim of achieving these targets, the national government will work to 
prevent onset and progression of these diseases by encouraging behavioral changes 
that are beneficial to health, such as appropriate diet, moderate exercise, stopping 
Table B.1 Targets for achieving extension of healthy life expectancy and reduction of health 
disparities
Indicators Current data Target
1. Extension of healthy life expectancy (average 







To extend healthy life 
expectancy more than the 
increase of life
expectancy (2022)
2. Reduction of health disparities (gap among 
prefectures in average period of time spent 






Reduction in gap among 
prefectures
(2022)
Note: To accomplish (1) above, not only the “average period of time spent without limitation,” but 
“average period of time individuals consider themselves as healthy” should also be taken into 
account.
Furthermore, to accomplish (2), each prefecture should aim to extend their healthy life expectancy 
with the longest healthy life expectancy among all prefectures being the target.
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smoking, etc., and by putting in place the social environment for them, and in addi-
tion, will promote a system of coordinated medical care and will work to implement 
specified health checkups and specified health guidance.
 Maintenance and Improvement of Functions Necessary for Engaging 
in Social Life
As the birth rate decreases and the population ages, prevention of lifestyle-related 
diseases and maintaining the functions for engaging in social life even in old age are 
essential for extending healthy life expectancy.
In order to maintain the functions necessary for engaging in social life, mental 
health is as important as physical health. Maintaining mental health greatly influ-
ences the quality of life of the individual, and with the aim of building a society that 
supports healthy minds across all generations in order to prevent such social losses 
as suicide, the targets will be a reduction in the suicide rate, a decrease in severe 
depression or anxiety, an enhanced support environment in the workplace, and 
enhanced measures for coping with children’s mental and physical problems.
Furthermore, promoting the health of expectant mothers and children is essential 
to supporting the health of the next generation, which will bear the burden of the 
future, and the targets will be to ensure acquisition of healthy lifestyles from child-
hood onward and an increase in the number of children with the ideal body weight.
Moreover, efforts that focus on the health of elderly people need to be strength-
ened in order to delay the reduction in function accompanying old age, and the tar-
gets will be to control the increase in the number of people making use of nursing 
care insurance services and to prevent cognitive decline and locomotive syndrome, 
and also to maintain favorable nutritional status, to increase the amount of physical 
activity, and to promote social participation, such as work.
The specific targets relating to the above items will be as shown in Appended 
Table B.3, and the national government will enhance measures for mental health, 
initiatives for sound health promotion among expectant mothers and children, and 
prevention or support initiatives relating to care.
 Provision of Social Environment to Support and Protect Health
In order to provide social environment to support and protect health, it is essential 
for a range of such bodies as the people, companies, civil organizations, etc., to 
work voluntarily toward promoting health. As shown in Appended Table B.4, spe-
cific targets will be established with regard to strengthening the local links of mutual 
assistance within the community, increasing the proportion of people proactively 
involved in activities aiming to promote health, increasing the number of companies 
working on activities relating to promoting health and voluntarily giving out infor-
mation, and increasing the number of bases for the activities of civil organizations 
that offer specialized assistance or consultations in familiar settings, and in addition, 
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Table B.2 Targets for the prevention of onset and progression of life-style related diseases
Indicators Current data Target
Cancer
1. Reduction in age-adjusted mortality 






2. Increase in participation rate of 
cancer screenings
Gastric cancer
Male 36.6% Female 
28.3% Lung cancer
Male 26.4% Female 
23.0%
Colorectal cancer
Male 28.1% Female 
23.9% Cervical cancer 




(40% for gastric, lung, and 
colorectal cancer)
(2016)
Note: These rates represent individuals who are between 40 and 69 years old (for cervical cancer 
age of individuals is between 20 and 69 years).
Furthermore, breast and cervical cancer screening rates are percentage of women screened 
within the past 2 years.
Cardiovascular Disease
1. Reduction in age-adjusted mortality 
rate of cerebrovascular disease (CVD) 
and ischemic heart disease (IHD) (per 
100,000)
CVD Male 49.5 Female 
26.9
IHD Male 36.9 Female 
15.3
(2010)
CVD Male 41.6 Female 
24.7
IHD Male 31.8 Female 
13.7
(2022)
2. Improvement of hypertension 






3. Reduction in percentage of adults 
with dyslipidemia
Those with total 
cholesterol over 240 mg/dl
Male 13.8% Female 
22.0% Those with LDL 
cholesterol over 160 mg/dl
Male 8.3% Female 11.7%
(2010)
Those with total cholesterol 
over 240 mg/dl
Male 10% Female 17% 
Those with LDL 
cholesterol over 160 mg/dl
Male 6.2% Female 8.8%
(2022)
4. Reduction in number of definite and 




25% less than 2008
(2015)
5. Increase in participation rates of 
specified health checkups and 
specified health guidance
Specified health checkups 
41.3% Specified health 
guidance 12.3%
(2009)
Will be set based on the 
second term of medical 
cost adjustment plan 
starting in 2013 (2017)
Diabetes
1. Reduction in complications 
(number of patients newly introduced 
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with the aim of reducing health disparities, targets will be established with regard to 
local governments understanding disparities in health status, which are issues at the 
regional level, and working on countermeasures.
The national government will work toward achieving these targets by dissemi-
nating information on the activities of companies and civil organizations, etc., 
working voluntarily on promoting health, and evaluating these activities in order to 
facilitate the motivation of the relevant companies, civil organizations, etc.
 Improvement of Life-Style and Social Environment Relating to Nutrition 
and Dietary Habits, Physical Activity and Exercise, Rest, Alcohol, 
Smoking, and Dental and Oral Health
Targets relating to nutrition and dietary habits, physical activity and exercise, rest, 
alcohol, smoking, and dental and oral health will be shown in Appended Table B.5, 
and are based on the approaches for each of these items laid out in the following.
Nutrition and Dietary Habits
Nutrition and dietary habits are essential from the point of view of preventing life-
style-related diseases, maintaining or improving functions necessary for engaging 
in social life, and improving quality of life. Targets will be established in relation to 
maintaining ideal body weight and appropriate diet, which are priority life stage 
issues and include targets relating to the health of the next generation and of elderly 
Table B.2 (continued)
Indicators Current data Target






3. Decrease in percentage of 







4. Prevent increase in number of 
diabetic persons
8,900,000 (2007) 1,000,000 (2022)
5. Reduction in number of definite and 




25% less than 2008
(2015)
6. Increase in participation rates of 
specified health checkups and health 
guidance
Specified health checkups 
41.3% Specified health 
guidance 12.3%
(2009)
Will be set based on the 
second period of medical 
cost adjustment
plan starting in 2013 
(2017)
COPD
1. Increase recognition of COPD 25% (2011) 80% (2022)
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Table B.3 Targets for maintenance and improvement of functions necessary for engaging in 
social life
Indicators Current data Target
Mental health
1. Reduction in suicide rate (per 
100,000)
23.4 (2010) Will be set based on 
modified suicide 
prevention plan
2. Decrease in percentage of 
individuals who suffer from mood 





3. Increase in percentage of 
occupational settings where 






4. Increase in number of pediatricians 
and child psychiatrists per 100,000 
children
Pediatricians: 94.4 (2010)




1. Increase in percentage of children who maintain healthy lifestyle (nutrition, dietary habits, 
physical activity)
A. Increase in percentage of children 





B. Increase in percentage of children 
who exercise regularly
(Ref) Three times a week or 
more 5th grade
Male 61.5% Female 35.9%
(2010)
To increase (2022)
2. Increase in percentage of children with ideal body weight
A. Reduction in percentage of low 
birth weight infants
9.6% (2010) To reduce
(2014)
B. Reduction in percentage of children 
who tend to be obese
5th graders who are overweight 
or obese (2011)
Male 4.60% Female 3.39%
To reduce (2014)
Health of elderly people
1. Restraint of the increase in 
Long-Term





2. Increase in identification rate of 






3. Increase in percentage of 






4. Restraint of the increase in 






5. Decrease number of elderly with 
back or foot pain (per 1000)
Male 218 Female 291
(2010)
Male 200 Female 260
(2022)
(continued)
Appendix B: Ministerial Notification No. 430 of the Ministry of Health, Labour and Welfare
272
people, and also with regard to reduction in salt content of food and nutritional and 
dietary control at specified food service facilities (facilities that provide meals to 
specified people in large numbers on a continuous basis. The same applies hereinaf-
ter.), in order to provide social environment foe health promotion.
The national government will work toward achieving these targets by setting 
standards and guidelines relating to healthy diet and nutrition, promoting people’s 
movements relating to healthy diet through collaboration among relevant adminis-
trative organs, promoting dietary education, training human resources with special-
ized technical ability, and putting in place systems through cooperation between 
companies and civil organizations, etc.
Table B.3 (continued)
Indicators Current data Target
6. Promotion of social participation 
(employed or engaged in community 
activities)
(Ref) Percentage of those who 
are involved in any form of 
community activities




Note: the target for 1 is set based on the results from the Outline basic and integrated Reform 
Plan for Social Welfare and Tax.
Table B.4 Targets for putting in place a social environment to support and protect health
Indicators Current data Target
1. Strengthening of community ties (Ref) Percentage of those who 
consider that “There is a strong 





2. Increase in percentage of individuals who are 
involved in health promotion activities
(Ref) Percentage of those






3. Increase in number of corporations that deal with 





4. Increase in number of civilian organizations that 
offer accessible opportunities for health promotion 
support or counseling





5. Increase in number of local governments that 
make efforts to solve health disparity issues (number 
of prefectures that identify problems and have 
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Table B.5 Targets for improvement of everyday habits and social environment relating to nutrition 
and dietary habits, physical activity and exercise, rest, alcohol, smoking, and dental and oral health
Indicators Current data Target
Nutrition and dietary habits
1. Increase in percentage of individuals 
maintaining ideal body weight (Reduction in 
percentage of obese individuals [BMI 25 and 
more] and underweight individuals [BMI less 
than 18.5])
Obese males in their 
20s to 60s
31.2%




in their 20s 29.0% 
(2010)
Obese males in their 
20s to 60s; 28%
Obese females in 




2. Increase in percentage of individuals who consume appropriate quality and quantity of food
A. Increase in percentage of individuals who eat 
balanced diet with staple food, main dish and 









C. Increase in consumption of vegetables and 
fruits
Mean daily intake of 
vegetables 282 g
Individuals who 
consume fruit less 
than 100 g/day
61.4% (2010)
Mean daily intake of 
vegetables 350 g
Individuals who 
consume fruit less 
than 100 g/day
30% (2022)
3. Increase in dining with family regularly 














4. Increase in number of corporations in food 













5. Increase in percentage of specific food service 
facilities that plan, cook, and evaluate and 
improve nutritional content of menu based on 
the needs of clients
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Table B.5 (continued)
Indicators Current data Target
Physical activity and exercise
1. Increase in daily number of steps 20–64 years old
Male 7841 steps
Female 6883 steps 
Over 65 years old
Male 5628 steps




Female 8500 steps 
Over 65 years old
Male 7000 steps
Female 6000 steps 
(2022)
2. Increase in percentage of individuals who 
regularly exercise
20–64 years old
Male 26.3% Female 
22.9% Over 65 years 
old




Male 36% Female 
33% Over 65 years 
old
Male 58% Female 
48%
(2022)
3. Increase in number of local governments that 
offer community development and environment 






1. Reduction in percentage of individuals who do 





2. Reduction in percentage of employees who 






1. Reduction in percentage of individuals who 
consume alcohol over recommended limits 
(male >40 g, female >20 g/day)
Male 15.3% Female 
7.5%
(2010)
Male 13% Female 
6.4%
(2022)
2. Eradication of underage drinking Third grade of junior 
high school Male 
10.5%
Female 11.7%
Third grade of high 
school












1. Reduction in percentage of adult smoking rate 
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Table B.5 (continued)
Indicators Current data Target
2. Eradication of underage smoking First grade of junior 
high school Male 
1.6%
Female 0.9%






3. Eradication of smoking during pregnancy 5.0% (2010) 0% (2014)
4. Reduction in percentage of individuals who 
are exposed to passive smoking at home, 
workplace, restaurants, governmental 




















Dental and oral health
1. Maintenance and improvement of oral 
function (increase in percentage of individuals in 





2. Prevention of tooth loss
A. Increase in percentage of 80-year-old 





B. Increase in percentage of 60-year-old 





C. Increase in percentage of 40-year-old 





3. Decrease in percentage of individuals with periodontal disease


















4. Increase in number of children without dental caries
A. Increase in number of prefectures where over 





B. Increase in number of prefectures where 
12-year-old children have less than 1 dmft (the 





5. Increase in percentage of individuals who 
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Physical Activity and Exercise
Physical activity and exercise are essential from the point of view of preventing 
lifestyle-related diseases, maintaining or improving functions of social life, and 
improving quality of life. Targets will be established relating to making exercise 
habits entrenched and increasing the amount of physical activity, including targets 
relating to the health of the next generation and of elderly people, and will be estab-
lished with regard to providing environment in which people can easily take on 
physical activity and exercise.
The national government will work toward achieving these targets by revising 
standards and guidelines for exercise for the purpose of health promotion and putting 
in place systems through cooperation between companies and civil organizations.
Rest
Rest is an important element in relation to quality of life, and having sufficient sleep 
in terms of both quality and quantity in daily life and maintaining the body and the 
mind through leisure are essential from the point of view of maintaining physical 
and mental health. Targets will be established relating to ensuring rest through suf-
ficient sleep and to reducing the proportion of workers that work 60  h or more 
per week.
The national government will work toward achieving these targets by revising 
guidelines on sleep for health promotion.
Alcohol
Alcohol is not only a risk factor for health problems such as lifestyle-related dis-
eases, various other physical diseases, and depression, it can also be a cause of 
social problems such as underage drinking and traffic accidents due to drunk driv-
ing. Targets will be established relating to reducing the number of people drinking 
quantities of alcohol that increase the risk of lifestyle-related disease onset and pre-
venting underage drinking and drinking during pregnancy.
The national government will work toward achieving these targets by public 
awareness of correct information with regard to alcohol and by measures to prevent 
underage drinking, etc.
Smoking
Smoking is the largest preventable risk factor for non-communicable diseases 
(NCD) such as cancer, cardiovascular disease, diabetes, and COPD, and it is also a 
primary factor in the increase in low birth-weight infants, and passive smoking is a 
cause of various diseases, thus avoiding the health hazards of smoking is essential. 
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Targets will be established relating to reducing the rates of smoking among adults, 
underage smoking, smoking during pregnancy, and passive smoking.
The national government will work toward achieving these targets by measures 
to prevent passive smoking, help with quitting smoking for those who wish to quit, 
measures to prevent underage smoking, and education and public awareness on the 
health effects of tobacco and on quitting smoking.
Dental and Oral Health
Dental and oral health is essential for maintaining good food intake and articulation 
and, therefore, makes a huge contribution to quality of life. Targets will be estab-
lished relating to prevention of periodontal disease, caries, and tooth loss, as well as 
maintenance and improvement of oral function, from the point of view of prevent-
ing disease in order to enable lifelong maintenance of healthy oral function.
The national government will work toward achieving these targets by public edu-
cation relating to dental and oral hygiene and further promotion of the 80-20 
Campaign (20 teeth at age 80 years).
 Basic Items Relating to the Formulation of Prefectural Health 
Promotion Plans and Municipal Health Promotion Plans
 Establishment and Evaluation of Health Promotion Plans
When formulating Prefectural Health Promotion Plans and Municipal Health 
Promotion Plans (hereinafter “Health Promotion Plans”), local governments need to 
select important tasks of their own accord using indices relating to the health of 
people in the local community such as vital statistics, data relating to medical care 
or long-term care, specified health checkup data, etc., and based on the current sta-
tus of local social resources, etc., and need to establish targets for attaining these 
targets and periodically evaluate and revise these targets.
Prefectural governments shall take into consideration the nationwide health pro-
motion targets established by the national government, and they shall formulate 
targets, based on regional circumstances, with respect to the representative national 
targets that are easy for local residents to understand, and in addition, they shall 
endeavor to understand differences in health and lifestyle among municipalities 
(including special wards; this applies hereinafter.) within the prefecture.
Municipal governments shall take into consideration the targets set by the 
national and prefectural governments, and they shall endeavor to set targets with an 
emphasis on the targets relating to specific types of implementation, projects, estab-
lishment of foundations, etc.
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 Points to Note When Formulating Plans
The following points need to be noted when Health Promotion Plans are formulated.
 1. The prefectural government shall play a central role in formulating the Prefectural 
Health Promotion Plan from the point of view of promoting integrated initiatives 
by the municipal government, medical insurers, school health personnel, occu-
pational health personnel, companies involved in health promotion, civil organi-
zations, etc., and in strengthening cooperation between these relevant personnel. 
The prefectural government shall therefore make use of councils for the promo-
tion of regional and occupational cooperation made up of Health Promotion 
Plans executive, personnel, medical institutions, representatives of companies, 
prefectural labor department personnel, and other relevant personnel, shall hold 
discussions regarding policy in order to define the divisions of roles between 
these relevant personnel and facilitate cooperation between them, and shall 
reflect the results of these discussions in the Prefectural Health Promotion Plan.
 2. When the Prefectural Health Promotion Plan is formulated, consideration shall 
be given to harmonize between the Medical Care Plan that the prefectural gov-
ernment shall formulate as prescribed in Article 30-4 paragraph (1) of the 
Medical Care Act (Act No. 205 of 1948), the Prefectural Plan for Reasonable 
Medical Expenses prescribed in Article 9 paragraph (1) of the Act on Assurance 
of Medical Care for Elderly People (Act No. 80 of 1982), the Prefectural Insured 
Long-term Care Service Plan prescribed in Article 118 paragraph (1) of the 
Long-Term Care Insurance Act (Act No. 123 of 1997), the Prefectural Cancer 
Control Promotion Plan prescribed in Article 11 paragraph (1) of the Cancer 
Control Act (Act No. 98 of 2006), and other plans related to the Prefectural 
Health Promotion Plan, as well as the basic items prescribed in Article 12 para-
graph (1) of the Act Concerning the Promotion of Dental and Oral Health (Act 
No. 95 of 2011) set by prefectural government.
The prefectural government shall also support the formulation of the 
Municipal Health Promotion Plan and, as necessary, shall analyze individual 
municipalities and endeavor to establish targets within the Prefectural Health 
Promotion Plan that aim to correct regional disparities in health status.
 3. Health care centers shall, as wide-area, specialized, and technical bases for local 
health, collect and analyze health information with the aim of reducing health 
disparities, etc. and provide this information to local residents and relevant per-
sonnel, and they shall also give support to municipal governments in the formula-
tion of Municipal Health Promotion Plans according to regional circumstances.
 4. When formulating the Municipal Health Promotion Plan, the municipal govern-
ment shall cooperate with the prefectural government and healthcare centers, 
and, from the point of view of effective implementation of projects, shall aim for 
cooperation among health projects that it carries out in its capacity as a health 
insurer, such as integrated formulation of the Implementation Plan for Specified 
Health Checks, which it formulates as a health insurer as prescribed in Article 19 
paragraph (1) of the Act on Assurance of Medical Care for Elderly People, and 
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the Municipal Health Promotion Plan, etc., and health promotion projects that it 
carries out in its capacity as a project executor, and shall also give consideration 
to harmony between the Municipal Health Promotion Plan and the Municipal 
Insured Long Term Care Service Plan prescribed in Article 117 paragraph (1) of 
the Long-Term Care Insurance Act and other plans relating to the Municipal 
Health Promotion Plan.
Furthermore, the municipality shall be mindful to position health promotion 
projects carried out on the basis of Article 17 and Article 19-2 of the Health 
Promotion Act (Act No. 103 of 2002) within the Municipal Health Promotion 
Plan.
 5. Prefectural and municipal governments shall evaluate and revise the plans within 
a fixed period, taking into consideration the period of national government tar-
gets, and shall link them to continuous initiatives for health promotion among 
local residents. When carrying out these evaluations and revisions, as well as 
evaluating projects that they themselves have carried out, prefectural or munici-
pal governments shall also evaluate the progress and achievements of initiatives 
by medical insurers, school health personnel, occupational health personnel, 
companies, etc. within the prefecture or municipality, and be mindful of reflect-
ing these in subsequent initiatives, etc.
 6. Prefectural and municipal governments shall be mindful to allow the indepen-
dent participation of local residents in the establishment of health promotion 
targets, in the process until achievement of targets, and in the evaluation of tar-
gets, and to allow proactive reflection of their opinions in health promotion 
initiatives.
 Basic Items Relating to Surveys of Public Health 
and Nutrition and Other Surveys or Research Relating 
to Health Promotion
 Use of Surveys When Implementing Policy Relating to Health 
Promotion
The national government shall plan and efficiently carry out surveys of public health 
and nutrition, etc. in order to evaluate targets, etc. for advancing public health pro-
motion. At the same time, the national government shall also advance surveys and 
research relating to improvement of the social environment, as well as improvement 
of lifestyle habits.
The national government, local governments, and independent administrative 
agencies shall analyze the current status of health promotion and evaluate policy 
relating to health promotion on the basis of information from national health and 
nutrition surveys, prefectural health and nutrition surveys, basic surveys of peo-
ple’s living, health checkups, health guidance, results of local cancer registration 
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projects, different types of statistics relating to disease, etc., health insurance 
claims, and other information, etc. that has been collected. At this time, it is impor-
tant that these bodies recognize the importance of ensuring strict enforcement of 
suitable handling of personal information and compliance with the Act on the 
Protection of Personal Information (Act No. 57 of 2003), the Act on the Protection 
of Personal Information Held by Administrative Organs (Act No. 58 of 2003), the 
Act on the Protection of Personal Information Held by Independent Administrative 
Agencies, etc. (Act No. 59 of 2003), the Statistics Act (Act No. 53 of 2007), and 
ordinances created by local governments based on the intent of Article 11 para-
graph (1) of the Act on the Protection of Personal Information, etc., and also make 
full use of the results of the various surveys, etc. to efficiently implement policy 
relating to health promotion on a scientific basis.
Furthermore, these bodies shall proactively endeavor to publicize the informa-
tion obtained from these surveys, etc.
Moreover, the national government and local governments shall endeavor to con-
struct frameworks utilizing ICT (information and communications technology; the 
same applies hereinafter.) that allow health information such as the results of health 
checkups to be used by individuals and also allow collection and analysis of such 
information on a nationwide scale so that the people and relevant personnel can take 
effective steps with regard to lifestyle habits.
 Implementation of Research Regarding Health Promotion
The national government, local governments, and independent administrative agen-
cies, etc. shall implement research regarding the relationship between the social 
environment or lifestyle habits of the people and lifestyle-related diseases, and they 
shall provide accurate and sufficient information to the people and relevant person-
nel regarding the results of such research. Support also needs to be given to ensure 
that the outcomes of new research are linked to effective health promotion practices, 
such as by reflecting them in standards and guidelines relating to health promotion.
 Basic Items Relating to Cooperation and Collaboration 
Among Personnel Implementing Health Promotion Projects
In order to effectively and continuously provide high quality health services, health 
personnel shall carry out through specified health checkups and specified health 
guidance, cancer screening, health checkups for workers, etc., and in order to ensure 
an adequate response when people change their residence, change their occupation, 
or retire, when health projects are executed, effective use must be made of existing 
organizations and mutual cooperation must be facilitated between health business 
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personnel implementing joint projects, etc., with councils for the promotion of 
regional and occupational cooperation playing a central role.
As a specific method, policy relating to health will be implemented efficiently 
and effectively by measures that include sharing of individual health information 
between responsible organizations carrying out cancer screening, specified health 
checkups, and other checkups. Furthermore, with the aim of increasing the conve-
nience of people undergoing checkups and achieving checkup rate targets, cancer 
screening, specified health checkups, and other checkups may be carried out at the 
same time, and campaigns may be carried out to improve the checkup rate through 
the participation of responsible organizations carrying out different types of 
checkups.
In addition to the above items, cooperation between health promotion project 
personnel involved in implementing health checkups will also depend on guidelines 
for health promotion project personnel relating to the implementation of health 
checkups, etc. established according to Article 9 paragraph (1) of the Health 
Promotion Act.
 Items Relating to the Dissemination of Correct Awareness 
Relating to Diet, Exercise, Rest, Alcohol, Smoking, 
Maintenance of Dental Health, and Other Lifestyle
 Basic Approach
Since changes in the awareness and behavior of the people are needed for health 
promotion, sufficient and accurate information must be provided to the people to 
support their proactive health promotion initiatives. Ways will therefore be devised 
to ensure that this provision of information in relation to lifestyle habits is based on 
scientific findings, is easy to understand, is easy to link to health promotion initia-
tives by the people, and is attractive, effective, and efficient. With this information 
provision, ways will also be devised to enhance recognition of the importance of the 
effects of the social environment of the family, nursery school, school, workplace, 
and community on lifestyle habits.
With the provision of information relating to health promotion, utilization of a 
variety of channels such as mass media including ICT, volunteer groups relating to 
health promotion, industry, school education, medical insurers, and health project 
health consultations, and giving effective encouragement that meets the characteris-
tics of the target group by combining several methods are important. When informa-
tion is provided, efforts shall be made to ensure that incorrect information or 
information that is inappropriate due to marked bias is not provided.
Furthermore, the national government, local governments, etc. shall work to for-
mulate and disseminate guidelines relating to all areas of lifestyle habits.
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 Health Promotion Month, etc.
In order to further promote peoples’ movements, September shall be designated 
Health Promotion Month, and the national government, local governments, compa-
nies, civil organizations, etc. shall carry out a variety of events, publicity, and other 
public awareness activities to enhance self-awareness among the people, and health 
promotion initiatives aiming to foment an environment of mutual support in health 
and fitness across society as a whole shall be further promoted.
In order to make the relevant initiatives more effective, a campaign for dietary 
improvement shall also be carried out in September.
When implementing Health Promotion Month and the campaign for dietary 
improvement (hereinafter “Health Promotion Month, etc.”), efforts need to be made 
to establish tasks according to local conditions and devise ways to ensure the par-
ticipation of as many local residents as possible, including those with little interest 
in health. As well as activities in the community, core events, etc. at nationwide 
level will also be implemented through mutual cooperation among the national gov-
ernment, local governments, companies, civil organizations, etc. in order to imple-
ment Health Promotion Month, etc. in a focused and effective manner.
 Other Important Items Relating to Implementing Public 
Health Promotion
 Effective Systems for Resolving Local Health Issues
It is desirable for institutions and groups related to health promotion to recognize 
the roles that they should each play, and, in order to resolve local health issues, for 
core implementation organizations comprising personnel from municipal health 
centers, healthcare centers, medical insurers, medical institution, pharmacies, local 
comprehensive support centers, educational institutions, the mass media, compa-
nies, volunteer groups, etc. to establish action plans centered on municipal health 
centers and healthcare centers and based on the various Health Promotion Plans to 
achieve each of the health promotion targets in the plans, and to aim for effective 
initiatives through measures to ensure cooperation among occupational categories, 
such as ensuring that the initiatives of the various institutions and bodies comple-
ment each other.
When local governments formulate Health Promotion Plans, etc., the national 
government also needs to give technical support through measures such as suggest-
ing methods for the creation and analysis of databases of statistics and data, and 
prefectural governments need to give the same technical support to municipal 
governments.
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 Promoting Voluntary Initiatives and Cooperation Implemented 
by Diverse Responsible Bodies
Companies involved in health promotion services relating to nutrition, exercise, and 
rest, companies involved in the manufacture of health equipment, food-related com-
panies, other companies involved in activities relating to health and fitness, and 
groups such as NGOs and NPOs need to carry out voluntary initiatives in order to 
further encourage peoples’ efforts for health promotion, and information regarding 
these initiatives needs to be disseminated to the people. The national government 
and local governments need to provide incentives to increase the number of compa-
nies working to put in place the social environment for health and fitness by means 
such as acknowledging companies whose initiatives are outstanding among all the 
relevant initiatives and proactively publicizing these initiatives so that they are 
widely known by the public. As an initiative for health promotion, private compa-
nies that carry out health promotion services for the people could cooperate with 
responsible bodies and other relevant institutions that carry out health checkups and 
screening in order to provide recipients with effective and efficient health promo-
tion services. The promotion of such initiatives will allow the development of a 
market for diverse, high quality health promotion services that meet the needs of 
recipients.
In the implementation of health promotion initiatives, the relevant administrative 
fields and the relevant administrative institutions also need to cooperate fully with 
respect to health and fitness measures, measures including health guidance in the 
fields of occupational health that take dietary education, maternal and child health, 
mental health, prevention of long-term care, and consideration during employment, 
measures relating to health promotion in the field of health, labor and welfare 
administration including measures implemented by health insurers, as well as 
school health measures, measures to create walking roads (paths such as prome-
nades, etc. provided for people to walk along), etc., measures to facilitate use of the 
rich natural environment such as forests, etc., measures in the field of lifelong sports 
such as use of integrated local sports clubs, and cultivation of health-related indus-
tries, etc.
 Human Resources Responsible for Health Promotion
In local governments, doctors, dentists, pharmacists, public health nurses, mid-
wives, registered nurses, assistant nurses, registered dietitians, dietitians, dental 
hygienists, and other personnel shall be responsible for health guidance and consul-
tations from local residents regarding lifestyle and habits overall, including nutri-
tion and dietary habits, physical activity and exercise, rest, mental health and fitness, 
alcohol, smoking, and dental and oral health.
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The national government and local governments shall endeavor to secure public 
health nurses, registered dietitians, etc. to implement policy relating to health pro-
motion and improve their qualifications, to cooperate with exercise coaches work-
ing for health promotion, such as health and exercise trainers, and with general and 
sports physicians, and to create systems to support volunteer organizations and self-
help groups, including those with members promoting dietary improvement, the 
spread of exercise, stopping smoking, etc.
For this, the national government will need to enhance training of these human 
resources with a focus on cultivating their capacity for comprehensive planning and 
adjustment and improving their qualifications as leaders, and prefectural govern-
ments will have to collaborate with relevant bodies including municipal govern-
ments, medical insurers, regional medical associations, dental associations, 
pharmacists’ associations, Nursing association, and dieticians’ associations, in 
order to enhance training based on the latest scientific findings, not only for local 
government staff but also for specialists involved in policy relating to regional and 
occupational health promotion.
Endeavors shall also be made to ensure mutual cooperation between local health 
personnel and school health personnel, etc. for public health promotion.
Source
The second term of National Health Promotion Movement in the twenty first cen-
tury (Health Japan 21 (the second term)) https://www.mhlw.go.jp/file/06-Seisaku-
jouhou-10900000-Kenkoukyoku/0000047330.pdf
Accessed date: June 10, 2019
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 Introduction
On February 8, 2010, the Japanese Society of Public Health (JSPH) submitted a 
report entitled, “Recommendations for suicide prevention strategies in periods of 
economic fluctuation” [1] to Mizuho Fukushima, the Cabinet Office Minister of 
State for Suicide Prevention Measures. Suicide is a preventable public health issue. 
In 2009, the number of suicides was 32,753 (National Police Agency Statistics, 
provisional figure for the end of December 2009), surpassing 30,000 people annu-
ally for the twelfth consecutive year since 1998. Japan has the eighth highest suicide 
rate in the world among countries for which such statistics are available.
The central and local governments as well as researchers and workers in the field 
of public health work to prevent suicide while fulfilling their unique roles, and 
1 May 15, 2010, Japanese Journal of Public Health Issue 57-5.
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some regions have succeeded in lowering their suicide rate through local suicide 
prevention measures [2, 3]. Nevertheless, the suicide rate for Japan as a whole 
remains high, raising the need for further suicide prevention measures.
The central government launched a Regional Suicide Prevention Emergency 
Enhancement Fund Program in 2009 in which it promotes suicide prevention mea-
sures carried out by local governments. On November 27, 2009, it further launched 
the 100-day Suicide Prevention Plan to be carried out by an emergency suicide 
prevention strategy team aimed at increasing focus on suicide prevention strategies 
by the end of the calendar or fiscal year. However, achieving a drastic reduction in 
the number of suicides in Japan requires policies to be enhanced even further, ensur-
ing that suicide prevention measures carried out by each municipality are enforced 
continuously and effectively.
The JSPH must also take an active stance in suicide prevention measures as a 
community of experts. A working group on the social determinants of health estab-
lished within the JSPH Public Health Monitoring Report Committee contains a sub-
working group concerned with suicide prevention. This group analyzed conditions 
from July 2009 to February 2010 and debated the best ways for Japan to effectively 
enforce suicide prevention measures. Measures for promoting suicide prevention 
were sorted along axes of urgency, feasibility, acceptability to the public, size of 
target, size of effect and fairness, and further classified as short-term or mid- to 
long-term based on the time framework. The result was the extraction of four key 
points: (1) recommendations of ways to collect statistics on and monitor suicide, (2) 
effective use of the Regional Suicide Prevention Emergency Enhancement Fund 
Program, (3) development of a vision for mid- to long-term suicide prevention mea-
sures, and (4) independent actions to be taken by the JSPH.
The following is an introduction to the main arguments surrounding the debate 
for each key point and a description of the background concerning the recommenda-
tions for suicide prevention strategy in periods of economic fluctuation that were 
proposed by the Public Health Monitoring Report Committee to the Board of 
Directors based on the above arguments and then published.
 Short-Term Initiatives for Suicide Prevention Measures
 Establishment of a Framework for Collecting Statistics 
on and Monitoring Suicide
For a local government to plan suicide prevention measures, the first necessary step 
is to assess the characteristics of that municipality and determine what angle would 
be the most effective for formulating measures. When actually implementing mea-
sures, it then becomes necessary to evaluate how effectively they are being carried 
out. When the Regional Suicide Prevention Emergency Enhancement Fund 
Program was launched in 2009, there was no clear framework provided by the 
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central government for evaluating its effectiveness. Development of a common 
efficacy assessment framework that could be used nationwide would potentially 
facilitate more effective implementation of the program.
In particular, quantitative outcome measures for evaluating suicide prevention 
programs must be utilized alongside measures to assess the process of implement-
ing those programs. While the key outcome indicator of suicide prevention mea-
sures is the suicide rate of the relevant region, suicide rate is an unstable indicator 
for regions with small populations and hence few suicides. Moreover, it gives no 
information on what angle should be taken for intervention and many years must 
pass before the effects are known. Alternatively, each municipality can indepen-
dently investigate the factors related to suicide in local residents, but such findings 
can rarely be compared to those of other municipalities.
It would be useful to find an indicator that is related to suicide or could be used 
as an alternative indicator for suicide that could be surveyed in each region over 
time and used in cross-municipality comparisons. Findings from such comparisons 
could then be provided to local governments to enable the development of a frame-
work for helping prevent local suicide that is essential for carrying out effective 
suicide prevention measures in the region concerned. From fall 2009, suicide statis-
tics compiled by the National Police Agency (“Suicide Summary Document”) have 
been published as suicide data for each precinct and provided to local governments. 
While the data includes information on background and motive for suicides, such 
information alone is insufficient for use in evaluating suicide prevention measures.
Meanwhile, the central government periodically conducts public statistical sur-
veys such as the Comprehensive Survey of Living Conditions. One idea is to include 
questions on risk factors or intermediate indicators that are strongly linked to sui-
cide in these surveys. For example, suicidal ideation [4], depression and anxiety [5], 
and mental health literacy [6, 7] are known factors related to suicide that are actually 
used in local suicide prevention measures as outcome indicators. Previous studies 
have suggested that a poor local community network and poor social support are 
linked to suicide [2, 5]. Including items on the quantity and quality of local social 
networks in such national surveys makes it possible to assess suicide prevention 
measures that are aimed at building local interpersonal relationships.
Characteristics of local social structure, such as trust, norms, and networks, that 
enrich interpersonal relationships are grouped under the term “social capital.” A 
recent study comparing countries in Europe showed a negative correlation between 
social capital and suicide rate [8]. In Japan as well, social capital on a municipal 
level correlates negatively with depression in older adults [9], and programs to 
enhance social capital have been effective for preventing suicide [10]. Including 
these items in the Comprehensive Survey of Living Conditions and other surveys, 
presenting the results by prefecture or government-designated city and providing 
the findings to local governments could aid formulation of suicide prevention pro-
grams in those municipalities and enable evaluation of their efficacy.
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 Suicide Prevention Measures for the Unemployed
Although it is clear that there is a high suicide rate among those who are not 
employed (Ministry of Health, Labour and Welfare, Statistics by Demographic 
Occupation and Industry), this population includes those without work after retire-
ment, and does not necessarily represent the situation of the unemployed who have 
lost their jobs. However, recent studies have suggested that the unemployed (i.e., 
who have lost their jobs) have more than double the suicide risk of the general popu-
lation [11, 12]. For example, estimates by Kaneko [11] give a suicide rate (per 
100,000 people) of 32 suicides among employed men versus 184.1 among unem-
ployed men, and 8.9 among employed women versus 34.1 among unemployed 
women. Local suicide prevention measures until the present have not focused on the 
unemployed, and future initiatives should be considered that are aimed at prevent-
ing suicide among unemployed individuals.
One idea for a strategy to prevent suicide among the unemployed is to provide 
opportunities for health and other consultations at Hello Work, the Japanese govern-
ment’s employment service center for job seekers. Such opportunities could enable 
unemployed individuals to discuss and receive assistance for their mental health 
problems. The government has already established a One Stop Service for reloca-
tion, legal, health-related and other consultations at Hello Work under the scope of 
its 100-day Suicide Prevention Plan that is currently available. However, this ser-
vice is only a provisional measure within the 100-day Suicide Prevention Plan that 
ended in March 2010 with no clear plans for continuation or financial backing. 
There was no independent budget during its operational phase either, and it was 
often run by local healthcare workers with limited frequency and consultation times. 
Under such conditions, it is impossible to say how well the One Stop Service func-
tions as an effective health consultation program for preventing suicide.
An effective strategy would be for such consultation services to be closely linked 
to the healthcare and welfare system and local suicide measures in particular. One 
example could be to hold Safety Net worker conferences in each region that would 
enable effective sharing of information among healthcare workers and Hello Work 
staff, welfare workers, and others. However, no framework currently exists for col-
laborative implementation of the One Stop Service and local suicide prevention 
programs. Moreover, as employees providing health consultations through the One 
Stop Service should have some training on the subject, another important step 
would be to develop a training/human resources development system.
Another issue is that unemployment measures offered by Hello Work alone are 
insufficient. Unemployed individuals become ineligible for industrial health pro-
grams when they lose their jobs. In addition, they are only weakly connected to 
local healthcare systems. These factors make it difficult to provide them with 
healthcare services. A strategy to be considered would be to have companies pro-
vide thorough information on consultation services and systems that are available 
in the event of job loss. Revisions must also be made in the pension and health 
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insurance system for irregular employees that are at high risk for becoming unem-
ployed [13, 14].
 Mid- to Long-Term Initiatives for Suicide Prevention 
Measures in Japan
The mid- to long-term goal of suicide prevention in Japan is to make the country 
more accommodating to a greater number of people. For example, when an indi-
vidual who lost their job or failed in business commits suicide, their joint guarantor 
may lose everything, including their home and other livelihood infrastructure, to 
repay outstanding debts of the deceased. The joint guarantor system must be recon-
sidered and revised into one that does not allow financial bankruptcy to result in the 
loss of a place to live.
Furthermore, there appears to be a cultural climate in Japan that promotes a ten-
dency among individuals who suffer social setbacks to feel that they cannot start 
anew, lose hope, and end up choosing death. This may be linked to suicide by those 
who have incurred social collapse. To make matters worse, individuals who have 
lost their social spending tend to be cast aside by those around them—a trend that 
also promotes suicide among socially wounded individuals. We must build a society 
that enables people who suffer financial and social setbacks to get back on their feet, 
find a new role and reason for living within the local community, secure at least the 
minimal living requirements and continue living.
This type of community development aligns with the recommendation of the 
Science Council of Japan to implement the recently established European-style 
social inclusion policy in Japan [15] and the government (Cabinet Office) enforce-
ment of Policies on Cohesive Society aimed at creating a society with favorable 
living conditions. Over the long term, it would be preferable for suicide prevention 
strategies to be carried out under a nationwide people’s movement as one part of 
social inclusion policies to ensure individuals with any type of disadvantage a place 
within the community.
 Role of the JSPH
The JSPH is an academic group of Japan’s most elite public health education 
researchers and an organization of specialized professionals directly involved 
in local and national suicide prevention measures. It therefore plays a large role in 
Japan’s suicide prevention strategy.
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 Assertion of the JSPH Stance
The JSPH must recognize that suicide is a major public health concern in Japan and 
assert its stance as an organization. It must utilize its strengths to aid in effective 
implementation of suicide prevention measures and assist professionals in the field.
 Effective Methods for Providing Information on and Evaluating 
the Efficacy of Suicide Prevention Measures
While it is the role of the government to develop a framework for evaluating the 
efficacy of the Regional Suicide Prevention Emergency Enhancement Fund 
Program, the JSPH can assist by examining and recommending frameworks for 
evaluating suicide prevention programs. In addition, the JSPH can assess national 
and local measures for suicide prevention, develop standardized procedures for 
effectively carrying out such measures, and recommend those procedures to local 
governments.
 Contributing to Human Resources Development
The JSPH must actively strive to educate and train healthcare specialists involved in 
suicide prevention, and build a network of trained specialists. For example, it could 
develop a standardized program for training and educating suicide prevention per-
sonnel and provide courses for training lecturers and universal literature. The aim 
would differ from that of similar educational and training courses offered by the 
National Institute of Public Health, and the JSPH courses in literature would utilize 
the organization’s strengths to offer the most effective contribution.
 Support for the Bereaved
The grief felt by the bereaved who have lost a close relative to suicide is much more 
substantial than that felt when losing family members to other causes of death [16]. 
Moreover, local healthcare workers often do not have the means for supporting the 
bereaved after a suicide. The JSPH can help provide means for local health and 
welfare workers to support the bereaved by conducting surveys, collecting data on 
cases with a favorable outcome, and offering educational training courses.
Appendix C: Public Health MonitoringReport (1) 
291
 Recommendations for Suicide Prevention Strategy in Periods 
of Economic Fluctuation
The JSPH recognizes the urgency of suicide as a public health concern in Japan and 
undertakes initiatives to prevent suicide that include suicide prevention research and 
evaluation of measures and strategies. It also provides education and training oppor-
tunities related to suicide prevention, such as the general assembly meeting. As an 
academic society, the JSPH recommends the following to the government for imple-
menting suicide prevention strategies in Japan more effectively.
 Recommendation 1. Nationwide Monitoring of Outcome 
Measures for Suicide Prevention Programs
Include universal indicators for evaluating the efficacy of suicide prevention pro-
grams in nationwide surveys carried out by the central government, and present the 
findings by municipality to enable their use by local governments in implementing 
suicide prevention programs. Specifically, assess mental health literacy, depression 
and anxiety, suicidal ideation, social support, social capital, and other indicators in 
the Comprehensive Survey of Living Conditions and other surveys, and make the 
findings available for use on a prefecture and government-designated city level.
 Recommendation 2. Strengthen Measures to Prevent Suicide 
Among the Unemployed
Further strengthen the safety net for socially and financially supporting individuals 
suffering unfavorable socioeconomic conditions to prevent their suicide. In particu-
lar, assess the current usage of the One Stop Service at Hello Work for preventing 
suicide among unemployed individuals, revise the program for more effective 
implementation of suicide prevention measures, and devise methods for linking the 
program to local suicide prevention initiatives.
 Recommendation 3. Build a Society that Accommodates a More 
Diverse Range of People
Achieving social inclusion to form communities capable of accommodating a 
diverse population with a wide range of disadvantages will help prevent suicide over 
the long term and facilitate suicide prevention measures. In particular, ensure a 
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place to live for those in unfavorable socioeconomic conditions, increase the num-
ber of opportunities for such individuals to fulfill social roles in the community, 
raise awareness on the necessity for such actions and develop communities with a 
high level of trust, solidarity, and other elements of social capital.
The Suicide Prevention Sub-Working Group under the Social Determinants of 
Health Working Group is comprised of the following members: Norito Kawakami 
(professor in the Faculty of Medicine, Graduate School of Medicine, University of 
Tokyo), Katsunori Kondo (professor at Nihon Fukushi University), Hideki 
Hashimoto (professor in the Faculty of Medicine, Graduate School of Medicine, 
University of Tokyo), Teruaki Matsumoto (Director of the Shizuoka Mental Health 
and Welfare Center), Yutaka Motohashi (professor at the Akita University Graduate 
School of Medicine), and Keiko Sakurai (graduate student in the Faculty of 
Medicine, Graduate School of Medicine, University of Tokyo).
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 Epidemiology of Social Inequality and Children’s Health
It is becoming widely accepted as a solid fact that socioeconomic factors such as 
income, academic background, and employment situation are strongly linked to 
health status [1]. Despite this, we lack a scientific understanding of the mechanisms 
underlying the correlation between socioeconomic disparity and health inequalities. 
Although research is underway on the mechanisms of health inequalities among 
adults, the next step is to carry out such studies on children who are likely quite 
vulnerable to the effects of socioeconomic conditions at home.
The characteristics of epidemiological studies on children are: (1) consideration 
is given to the impact of the environment before birth, including the fetal stage (with 
the “parent” as the environment of primary importance), and to the notion that this 
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environment is affected by external factors (such as socioeconomic and physical 
exposure), (2) the idea that investigations must cover not only the effects on growth 
and development, but also those of later environmental exposure on future illness 
and functioning, and, consequently, (3) concepts must utilize a life course approach 
or epigenetics approach [2, 3].
The life course approach is defined by Kuh and others as the study of the long-
term effects of physical and social exposure in prenatal life, infancy, childhood, 
adolescence, and adulthood on the risk of adult diseases [4]. This approach is more 
than simply tracking individuals over a long period; it is a new epidemiological 
theoretical model that explicitly considers (1) the chronological ordering of events 
and (2) inter-relationships among those events (ibid pp8). For example, how do 
growth disturbances in utero caused by malnutrition of the mother or her smoking 
during pregnancy lead to the onset of cardiovascular diseases in adulthood because 
of rearing environment or lifestyle habits (such as their own smoking) later in life? 
The life course approach addresses this question using data collected from each life 
stage (prenatal life, infancy, adolescence, and adulthood) to gather experimental 
evidence.
The overly simplistic idea that gene sequences inherited from parents conclu-
sively determine a child’s later phenotypic expression has already been dismissed. 
Research on epigenetics has clearly shown that interactions with acquired environ-
ment result in diversification of genetic expression. In animal experiments, control-
ling transcription of certain genes (over or under transcription) during the critical 
period of prenatal life and infancy by altering the developmental environment has 
resulted in the expression of diversified phenotypes through mutual interaction with 
the developmental environment and lifestyle habits later in life. While interactions 
have been observed between a number of genes and lifestyle habits in humans as 
well, we have yet to discover exactly how the environment affects a child’s develop-
ment and future health on a gene expression level.
 Effects of Health Inequalities in Children
Epidemiological studies in Western countries that apply the life course approach 
have focused on low birth weight as one mechanism for health inequality. The rela-
tionship between low birth weight and adult coronary heart disease, type 2 diabetes, 
central obesity, and other diseases is considered well-established evidence [5]. As to 
how the biological mechanism works, consider the example of diabetes. Existing in 
inferior conditions in utero could induce the expression of thrifty genes. Nutritional 
conditions after birth that are better than expected could then create a state of over 
nutrition in comparison. This type of concept is called the “fetal origins of adult 
disease” hypothesis [6, 7].
Some studies based on this hypothesis have indicated that those who were poorly 
developed at birth and caught up during adulthood have a significantly higher risk 
of diabetes. In a study not concerned with low birth weight, it was determined that 
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height and leg length—thought to be markers for nutritional status in infancy—cor-
relate with risk of brain hemorrhage [8].
It is not much of a stretch to imagine that low birth weight and nutritional status 
in infancy are affected by the socioeconomic variables to which the child and par-
ents are exposed. Indeed, it has been reported that low birth weight infants are more 
prevalent in poorer regions and in regions with wide social gaps [9, 10]. Moreover, 
poverty, low level of education, and other socioeconomic factors are known to cor-
relate with smoking and diet during pregnancy [11–13].
A longitudinal look at mean birth weight in Japan shows a drop of 180 g in both 
genders from 1980 to 2007, down to 3050  g from 3230  g in boys and down to 
2960 g from 3140 g in girls [14]. Major reasons given for this drop are increasing 
prevalence of multiple births through progress in reproductive medicine and 
increased survival rate of premature infants [15]. Nevertheless, the possibility of an 
influence from maternal smoking cannot be dismissed [16, 17].
Recently, cases have been reported of developmental impairment in children 
resulting from environmental factors such as domestic violence and poverty. 
However, systematic investigations are lacking, and almost no comprehensive 
research has been conducted on the relationship between social inequalities and 
birth weight in Japan. A large-scale study to measure and analyze both regional-
level social inequality and individual- and household-level variables (such as smok-
ing, diet, and other lifestyle habits of parents, educational background and other 
socioeconomic factors, and growth and development records of children) could help 
elucidate the factors contributing to the increasing prevalence of low birth weight 
and the effects on children’s health. Specifically, what is needed is an investigative 
scheme that focuses on collecting more comprehensive information than has been 
provided by previous cross-sectional epidemiological cohort studies and tracking 
individuals over time. This cannot be achieved by one researcher working alone.
 Database for the Life Course Approach: Examples in Britain 
and the Situation in Japan
A prospective British National Birth Cohort Study carried out in the UK to track 
three cohorts of individuals born in 1946, 1958, and 1970 has generated numerous 
scientific findings [18–20]. A Millennium Cohort Study was also launched in the 
year 2000. These studies are funded by government or public organizations as large-
scale projects and university organizations have established centers to oversee 
operations.
Variables measured include everything from birth weight and height obtained 
from birth records, later development assessed in checkups, grades in elementary 
school, choice of higher education schools, and even the socioeconomic status of 
the parents (e.g., employment, level of education, income, and lifestyle habits) at 
each time point. By combining objective and subjective, qualitative and quantitative 
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measurement of health and socioeconomic status in both the children and their par-
ents, comprehensive information is collected at numerous points in time over the 
long term, creating the possibility for analysis using the life course approach.
The Ministry of Health, Labour and Welfare in Japan also began a Longitudinal 
Study on Newborns in 2000 that is currently in progress and shows great poten-
tial [21]. This study differs from the British cohort studies in that it is carried out 
every year and thus offers quite dense observation data from the early stages of 
development. However, the study is limited by use of short questionnaires only, 
and thus lacks sufficient objective medical and epidemiological information. 
Moreover, variables on socioeconomic factors are limited to questions on the 
parents’ income, employment status, and level of education. A further concern is 
that there are no clear plans for ongoing long-term surveys.
The Japanese Ministry of the Environment has launched the Japan Environment 
and Children’s Study (JECS) [22], a large-scale prospective cohort study on new-
borns. The Ministry is investing an unprecedented large research fund in JECS and 
intends to track children over 13 years. Given that this study holds the potential for 
building a foundation for a full-scale life course approach, it is essential that find-
ings from the Longitudinal Study on Newborns and other past studies are fully 
exploited.
At present, JECS is designed with a disproportionately strong emphasis on the 
impact of exposure to environmental chemicals. It is clear that a child’s rearing 
environment that includes the household and community socioeconomic environ-
ment is a variable that affects health to an equal or greater extent than environmental 
chemicals. JECS should be designed carefully to allow its use to perform compre-
hensive measurements on variables that include socioeconomic environmental fac-
tors and to clarify the effects on children’s developmental processes and the 
mechanisms through which such effects act.
The Japan Children’s Study 2004–2009 [23] that was reported recently is a 
unique cohort study that includes experimental elements. The study may offer par-
ticularly valuable findings because of its focus on the developmental effects of inter-
actions with parents from a developmental psychology perspective.
The Boyd Orr Cohort Study in the UK examines the cohort obtained by re-track-
ing individuals from historical data. Records on participants in a child diet and 
health survey conducted from 1937 to 1939 were retrieved in 1988 and follow-up of 
those individuals was re-initiated [24]. It is similar in design to the National 
Integrated Project for Prospective Observation of Noncommunicable Disease And 
its Trends in the Aged (NIPPON DATA) in Japan, but with children as the subjects 
and conducted over a longer interval. Given that Japan has already established a 
unique maternity health record book system, it is worth considering building a 
cohort by adding new surveys to these existing records.
When considering the effects of developmental conditions during childhood on 
health in adulthood, it is very difficult to determine causal relationships, because so 
many elements are intertwined—from early development conditions and genetic 
factors to acquired lifestyle habits. One unique method for overcoming this problem 
is the use of twin cohorts. By removing differences due to disparity in health status 
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and developmental conditions in pairs of twins, shared variables (i.e., genetics and 
early developmental environment) are canceled out with a fixed effect model.
This method was initially used in economics, sociology and developmental psy-
chology, but has come into use in the United States in recent years in epidemiologi-
cal research on adult health [25, 26]. Projects are also underway in Japan, such as the 
Twin Research Association’s cohort of alumni from the Secondary School attached 
to the Faculty of Education, University of Tokyo, and the Keio University Twin 
Research Center Tokyo Twin Cohort Project panel survey launched in 2006 [27], but 
none has been conducted in the field of social epidemiology.
 Children’s Health and Socioeconomic Policy
Through the above and other studies, the UK and other countries are amassing epi-
demiological facts on the effects of socioeconomic status in prenatal life, infancy 
and childhood on the health and growth of those children. Meanwhile, empirical 
studies to formulate policies for correcting socioeconomic disparities and evaluat-
ing the effects of those policies are advancing in the fields of sociology and econom-
ics, mostly in the United States. One study examined the effects of welfare and child 
support services for poor families on the lifestyle habits (including drug depen-
dence) of the mothers [28].
Other studies have undertaken economic analysis of the effects of family income 
on children’s school grades and employment [29, 30]. However, very few studies 
have measured and assessed children’s health status from an epidemiological per-
spective. Methods to quantitatively measure health and use the results as outcome 
variables are advancing technologically in the field of epidemiology. Meanwhile, 
techniques for measuring policies and economic status are advancing in fields of 
economics, family sociology, and welfare policy, among others.
Despite such advances, the lack of technological collaboration between the for-
mer and the latter has resulted in limitations in both. In Japan, a law for providing a 
monthly child benefit allowance came into force in April 2010, but the conditions 
for its provision have bounced back and forth owing to political and economic fac-
tors. Empirical evidence is needed to determine exactly how such benefits affect 
children’s health and development.
What is urgently needed right now is for the Japanese Society of Public Health 
(JSPH) and other academic societies to lead the development of a new large-scale 
cohort while collaborating with relevant economics and sociology societies, and to 
encourage all relevant parties to develop a scheme for addressing questions about 
children’s health and socioeconomic inequality.
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 Conclusion
In this report, we discussed the concepts that are essential for taking on questions of 
socioeconomic inequality and children’s health and the conditions needed for build-
ing up evidence. While it is already a solid fact that socioeconomic inequalities 
affect health, a lack of understanding of the mechanisms underlying this relation-
ship makes it impossible to recommend concrete policies or empirically assess the 
impact of such policies. The most promising role for the JSPH and other academic 
societies in bridging the health gap among children is that of presenting scientific 
evidence.
• The JSPH and its members must strive to contribute to better health and develop-
ment of children through new epidemiological and public health initiatives.
• To do so, the JSPH and its members must collect comprehensive, far-reaching, 
multilevel data (on individuals, families, and communities) for each stage of 
growth. The JSPH must collaborate with relevant academic societies and urgently 
request the establishment of a foundation for collaboration from the Ministry of 
Health, Labour and Welfare, Ministry of Education, Culture, Sports, Science and 
Technology, and other relevant ministries.
• The JSPH must build a scheme for scientific and timely assessment of the impact 
of various policies on children’s health in a climate of ever-changing policies. 
Specifically, it must establish a monitoring organization as a permanent organi-
zation to recommend policies for eliminating social inequalities in children’s 
health based on scientific evaluation.
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 Introduction
As we accumulate findings on the impact of socioeconomic factors and other social 
factors on people’s health, the need for a better understanding and application of 
those findings increases. The World Health Organization (WHO) compiled a sum-
mary on studies and recommendations concerning social determinants of health 
(SDH) [1–3] and is searching for measures to rectify social inequalities in health.
When compared to other groups, older adults show the following characteristics: 
(1) as physical functioning declines with aging, psychological and social health 
becomes even more important than for other generations; (2) the effects of physical, 
psychological, and social factors from each stage of life accumulate, so that health 
inequalities increase with aging; (3) as an individual’s range of activities narrows 
with age, they become more vulnerable to the effects of the environment in which 
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they live. In view of these characteristics, it is likely that socioeconomic status and 
other social determinants may generate health disparities among the older generation.
Factors causing health inequalities and the process for their action may be more 
complex and intertwined in older adults than in other generations. Consequently, 
there is an even greater need to assess and establish measures for combating social 
inequalities in health in this age group, with a focus on the various healthcare, medi-
cal care, and welfare variables.
Japan has established a social security system for older adults that includes a 
universal pension and health insurance (medical care and long-term nursing care) 
coverage. Accordingly, it may boast smaller social inequalities in access of older 
adults to healthcare and medical care services than other countries. That said, few 
experimental studies have been conducted in Japan on this topic, and knowledge is 
lacking on the current state of social inequalities in health among older adults.
The proportion of families receiving public assistance, which often include older 
adults, is growing. Moreover, while the income gap among aged households is 
shrinking on account of income redistribution through social security and other ben-
efits, it still remains wider than the gap among non-aged households (Cabinet Office 
2008 White Paper on National Lifestyle). Given these facts, it is essential to assess 
health inequalities among older adults resulting from socioeconomic and other 
social factors, and to consider future strategies for public health activities including 
administrative policies to address these inequalities.
The working group on SHD established within the Japanese Society of Public 
Health (JSPH) Public Health Monitoring Report Committee contains a sub-working 
group concerned with older adults. This group reviewed the research findings in 
Japan to date on health inequalities among older adults caused by socioeconomic 
status. In addition, it held a meeting on September 28, 2010 to discuss ideas on 
social inequalities in health in the older population and continued to hold discus-
sions thereafter. Based on those discussions, this report outlines the tasks for the 
Japanese government and academic societies to undertake to analyze the situation 
concerning social inequalities in health among older adults in Japan and to formu-
late measures to combat this issue.
 Research on Social Inequalities in Health Among Older Adults 
and Current Policies
 Current Research and Policies Overseas
As mentioned in the introduction, the WHO compiled a summary of past studies on 
SDH in 1998 [1] and a revised summary in 2003 [2]. In 2005, it established a Social 
Determinants of Health Committee that compiled a final report in 2008 [3]. In 
response, at the WHO World Health Assembly in 2009, member countries focused on 
SDH and issued a resolution to recommend pursuit of initiatives to close the health 
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gap [4]. Recommendations included improving lifestyle conditions in all stages of 
the life course from birth to old age, rectifying social inequalities themselves that 
generate the health gap, measuring health disparities and performing Health Impact 
Assessment (HIA) on policies.
At a national level, England [5], Sweden [6], South Korea, and other countries 
have set numerical targets for its government to reduce health disparities and are 
revising public health methods. In the United States as well, national research orga-
nizations are taking measures that include the publication of a National Healthcare 
Disparities Report [7]. As the background for these overseas projects, a health gap 
is frequently observed between those of high social standing and those of low social 
standing who often have poorer health. Massive amounts of research have shown 
the latter to have poor access to healthcare and a high mortality rate, and have indi-
cated that SDH play a role in those pathways.
However, few studies in other countries have focused on the older population. 
Moreover, government policies in response to the above are placed within policies 
to combat health inequalities among all citizens.
 Current Research in Japan
Research on the importance of SDH in health inequalities has been conducted in 
Japan as well [8, 9]. However, this still includes very few studies on socioeconomic 
factors and health in older adults. The SDH working group searched literature data-
bases [PubMed and the Japan Medical Abstracts Society (JAMAS) databases] for 
studies on socioeconomic factors and health in older adults in Japan using search 
keywords of {elderly OR older people} AND {health disparity OR health inequality 
OR socioeconomic factor} AND Japan and the equivalents in Japanese. The 
abstracts of the retrieved articles were read and those thought to be related to the 
above topic were selected, for a total of five studies in English and nine in Japanese. 
Most were regional correlation studies or individual-level cross-sectional studies, 
with very few cohort studies.
The studies showed disparities among older adults in Japan arising from socioeco-
nomic status in mortality and major diseases (such as cancer, stroke [10], and hyper-
tension [10]), long-term care need and risk factors for long-term care need (such as 
falls, undernutrition, and oral functioning), subjective health, depression [11] and 
other mental health variables, and social health (such as reclusion, social participa-
tion, social support, and abuse) [12, 13]. Regional socioeconomic inequalities 
assessed with Gini’s coefficient have been shown to correlate with poorer health 
indicators in older adults by analysis of small regions such as old villages [14] or on 
a prefectural level [15].
The studies clearly show that socioeconomic status causes health inequalities in 
older populations in Japan. According to another report, socioeconomic status also 
causes inequalities in frequency of doctor visits and access to medical care among 
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older adults. Even with universal healthcare coverage, low income individuals 
among the older population may be reluctant to visit doctors.
Other studies have also shown an association in older adults between health and 
social capital; that is, characteristics of the local community that include trust and 
mutual assistance [16–18].
 Future Directions
As shown above, research is accumulating in Japan as well on SDH in older adults, 
and consideration must be given to socioeconomic factors in healthcare and welfare 
for the older population in Japan. In particular, to assess the state of social inequali-
ties in health, Japan needs to (1) monitor health disparities arising from socioeco-
nomic factors, (2) implement a HIA system to enable advance assessment of the 
effects of various social and health policies on health in older adults, (3) carry out 
research on SDH in older adults to determine the routes and mechanisms through 
which socioeconomic factors act on health, and (4) build a society that accommo-
dates social participation across all generations.
 The Importance of Monitoring Social Inequalities in Health 
Among Older Adults
As Japan has a social security system, it can be expected that socioeconomic dispari-
ties and the resulting social inequalities in health among older adults are somewhat 
moderate. However, certain groups such as low-income older adults may be particu-
larly vulnerable to health disparities arising from an unfavorable socioeconomic status.
A system needs to be developed for periodic monitoring to ensure there are no 
income-related gaps among older adults in mortality, disease, activities of daily liv-
ing and other health indicators, and in access to healthcare. This type of undertaking 
should be included in monitoring of social inequalities in health of citizens across 
all generations. As advised by the WHO, such monitoring should cover not only 
health indicators but also SDH that may affect such indicators.
 Assessment of the Impact of Social and Health Policies 
on Health (HIA)
Health problems are common among older adults, and revision of the healthcare 
and welfare system may potentially have direct effects on health in the older popula-
tion. When designing and implementing a system for health policies, the impact of 
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such policies on health in older adults must be assessed ahead of time and taken into 
consideration. This was also recommended by the WHO for reducing social inequal-
ities in health [19–21]. For example, Japan is considering abolishing its current 
medical care system for people aged 75 years and over and establishing a new sys-
tem. When doing so, advance assessment is essential for predicting the impact of 
such a change on health and access to medical care in older adults, and especially 
those who have low incomes.
Monitoring will be needed after starting the new system as well; for example, to 
ensure low-income older adults are not inhibited from visiting the doctor. Health of 
older adults may also be affected by changes in or new establishment of social poli-
cies aside from those concerning health; for example, the abolishment of additional 
old age benefits in welfare aid. Accordingly, HIA should also be performed on these 
policies. HIA is rarely performed on social policies in Japan, and steps required for 
its application include training of human resources, spreading use of methodology, 
and accumulating research [21].
 Directions for Research
Populations are graying across the globe and Japan already has the highest life 
expectancy in the world. In light of this fact, research on social inequalities in health 
and, more broadly, on SDH among older adults are fields in which Japan should 
certainly contribute. Compared to younger and middle-aged generations, gaps are 
larger in the older generation. Moreover, a selection bias exists because only the 
healthy survive (also called the survivor effect).
Longitudinal individual-level studies are needed to determine the size of health 
effects from social determinants accompanying aging that follow the life course, 
including old age. In addition, conducting analysis that takes the impact of regional 
environment into account would be aided by having a large-scale database that 
could be used for multilevel analysis. Such analysis could enable examination of 
associations with regional-level factors after controlling for individual-level factors.
There exist many more social determinants that may affect health in older adults 
in addition to socioeconomic status as discussed above. For example, whether an 
older person has means for transportation gives rise to disparity in access to health-
care and welfare services and may affect opportunities for social participation in 
seniors’ clubs and other groups. Public health research could help examine these 
numerous social determinants.
The government has already accumulated large quantities of data that can be 
used to build a database for application in such research. Unfortunately, accessing 
the data from municipalities (insurers) is difficult owing to reasons such as the pro-
tection of personal information. Creating an environment that encourages under-
standing in and cooperation with academic investigations is one challenge to address 
in pursuing high-quality research.
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 Building a Society that Enables Social Participation by People 
of All Generations and Social Standings
Research to date has shown an association between social participation and favor-
able health status in older adults, and the effects are especially large on mental 
health and quality of life [22]. Social participation by older adults is affected by 
their situation, which includes everything from income to mobility, means of trans-
portation, health foods, employment, medical and nursing care services, and social 
support, among others. Having older adults take on a role in society enables them to 
lead a healthy and happy life and helps build a rich community that supports the 
social participation and health of other residents.
This issue does not affect only older adults—it may be considered a challenge in 
and across all generations. Creating a society that accommodates social participa-
tion by all its individuals, regardless of age or social class, will surely improve 
health in the older population and reduce social disparities among older adults. This 
also equates to a harmonious society that accepts all manner of people; that is, social 
inclusion.
 Recommendations to the Japanese Government
We make the following recommendations to the Japanese government based on 
scientific evidence on social inequalities in health among older adults, as shown by 
the research conducted to date, and on the conclusions derived from discussions 
among specialists.
 Monitoring Social Inequalities in Health Among Older Adults 
Using Existing Databases
We recommend creating a usable database from currently available information to 
chronologically monitor and analyze SDH and disparities in health and access to 
medical care among older adults, by region and by social class. It would also be 
beneficial to create a database of information on long-term care insurance held by 
insurers by making the individuals anonymous with a trackable ID to protect their 
personal information. Using the ID, this database could then be combined with 
other health-related databases that are not related to long-term care insurance (such 
as information on health checkups and medical treatment fees and surveys on 
demographics).
When building the database, in consideration of the difficulty retrieving data 
from municipalities (insurers), the Ministry of Health, Labour and Welfare should 
send a message to relevant organizations stating that, “It is permissible to provide 
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data to researchers after making it anonymous if used for appropriate policy assess-
ment research approved by a research ethics committee, irrespective of the Personal 
Information Protection Law.” Databases for monitoring should be publicly acces-
sible to academic societies and researchers. In addition, an organization should be 
established to carry out monitoring and analyze the current situation and to perform 
risk assessments based on the monitoring results.
 HIA on Social Policies Concerning Older Adults
We recommend performing HIA for older adults for all social policies that concern 
the older population and monitoring the effects of those policies. For example, a 
system is needed for advanced assessment of the impact on older adults, especially 
in the low-income class, to be conducted on policies that can be predicted to affect 
health in the older population, such as abolishment of the medical care system for 
people aged 75 years and over (geriatric care system) and establishment of a new 
system or the abolishment of additional old age benefits in welfare aid. The system 
should include post-hoc monitoring and a function that enables revision of social 
security systems as needed.
 Building a Foundation for Research of SDH in Older Adults
We recommend creating an interdisciplinary academic field related to SDH in older 
adults in a broad sense by merging public health with other relevant academic fields. 
In addition, we recommend launching a large-scale, long-term, longitudinal research 
project to build a scientific knowledge base, and to train human resources. When 
doing so, increasing awareness and understanding in SDH among insurers, relevant 
organizations, and the public will be essential for accumulating high-quality data.
 Creating a Goal of Developing a Society that Accommodates 
Social Participation by All Ages
To raise the level of well-being (health and happiness) in older adults, we must 
enable “ageless social participation,” for social participation by all age groups, not 
limited to the one that is the focus of support. We must consider everyone as having 
a role in society and support that possibility. We therefore recommend striving to 
develop a society and communities that aim to accommodate social participation by 
individuals of all ages, including older adults. To create such an inclusive society, 
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we recommend considering the social participation of all generations in all policies 
and projects.
 Role of the JSPH
Health of older adults is an important public health issue in Japan as a country that 
is aging rapidly. The JSPH must strive to close social gaps in health among older 
adults based on the characteristics of such gaps and on research findings. Such an 
undertaking should be pursued within initiatives concerning social disparities in 
health throughout all generations and should also include considerations that are 
specific to the older population.
 1. As an academic society, spread knowledge within and outside the society on the 
importance of SDH using various opportunities and take the steps necessary to 
have SHD monitored. Actively provide JSPH members with information on dis-
parities in social determinants such as income, access and social participation in 
healthcare, medical care, and welfare services for older adults and build an envi-
ronment that enables monitoring and promotes awareness of these problems in 
the daily activities of public health professionals.
To enable monitoring and comparisons of disparities among and SDH in 
social classes, among regions, and among generations, formulate guidelines that 
include, for example, questions related to SHD that should be included in survey 
questionnaires. Urge municipalities to include a SDH perspective in their medi-
cal care and long-term care insurance program planning.
 2. Urge the government to perform HIA before introducing important policies that 
may affect health in the older population, such as revisions in social security 
systems. In addition, recommend steps that are needed for monitoring the effects 
of those policies and provide assistance in the form of training human resources 
that can perform monitoring and developing a foundation that includes method-
ology and a database.
 3. Improve the arrangement for accumulating and spreading awareness of findings 
related to social inequalities in health, and, more broadly, SDH, including in older 
adults. For example, position it as a separate session within academic general 
assembly meetings to take up academic society plans and build a research and 
literature database. Cooperate with other academic organizations and position 
SDH, social inequalities, gerontology, and longevity science as subjects/fields for 
interdisciplinary research in Grants-in-Aid for Scientific Research and other 
types of research grants. In addition, start preparations for carrying out a large-
scale, long-term, longitudinal research project and take measures to promote the 
accumulation of interdisciplinary findings and methodology through interdisci-
plinary symposiums and book projects.
 4. To build a society that accommodates social participation by people of all gen-
erations and classes, promote training for public health professionals that 
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incorporates concepts on SDH, and aid in the provision of effective services. 
For example, add this topic to training requirements for JSPH public health 
specialists and spread pioneering initiatives such as home guidance that incor-
porates SDH and social disadvantage in the JSPH Education and Lifelong 
Learning Committee through education and training.
The Social Determinants of Health Sub-Working Group under the Social 
Determinants of Health Working Group is comprised of the following members: 
Katsunori Kondo∗ (Nihon Fukushi University), Norito Kawakami∗ (Faculty of 
Medicine, Graduate School of Medicine, University of Tokyo), Hideki Hashimoto∗ 
(Faculty of Medicine, Graduate School of Medicine, University of Tokyo), Seiji 
Yasumura∗ (Fukushima Medical University), and Keiko Sakurai (Faculty of 
Medicine, Graduate School of Medicine, University of Tokyo).
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 Background
Numerous legal cases concerning treatment and health issues of precarious workers 
(workers in nonstandard employment, such as part-time and temporary work) are 
accumulating. The suicide of a temporary worker at the Nikon Kumagaya Plant 
(Tokyo High Court, 2009); the physical abuse and harassment of a temporary 
worker at Yodobashi Camera (Tokyo High Court, 2006); the death from overwork 
of a 21-year-old part-time magazine editor (Osaka District Court, 2004): each of 
these cases had similar court rulings, which held the companies responsible. Were 
these health-damaging conditions for precarious workers simply the result of a 
select few workers happening to find employment at heartless workplaces?
In both Japan and abroad, precarious workers are encumbered with problems such 
as unstable employment, low wages, absent or limited benefits, and reduced rights 
[1]. Factors that may be associated with health problems arising from precarious 
1 October 15, 2011, Japanese Journal of Public Health Issue 58-10.
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employment are the relationship between poverty and poor health, unstable employ-
ment and lack of benefits due to the short-term nature of contracts, a climate of treat-
ing labor as an object resulting from the indirect employment relationship, and 
division and discrimination among workers and in society in general associated with 
the above [2]. As for poverty, income gaps are known to affect mortality rate and 
mean life expectancy [3], and the increase in precarious employment is already rec-
ognized as one factor contributing to income gaps in Japan [4].
Accordingly, precarious employment should be investigated as one of the “causes 
of the causes” of social determinants of health [5]. In Japan, differences in type of 
employment not only result in income disparities [6], but also in a 2.5-fold disparity 
in lifetime earnings because wages do not increase with age [4, 7]. Such disparities 
may result in reluctance to get married or have children [8]. Should this situation 
continue, Japan may see a rise in problems concerning low-income older adults 
without family. Even more important than considering the current health of precari-
ous workers may be to consider the future health of such workers.
The negative characteristics of precarious employment have only been investi-
gated in fragments in the past. Precarious employment in the post-war Japan labor 
market has always been a controversial topic irrespective of strong or weak econ-
omy, because the employment of precarious workers is volatile and unstable [9]. 
From a health perspective, health issues have been examined in day workers [10] 
and migratory workers [11].
One reason for the lack of ongoing, active investigation of issues concerning 
precarious workers may be that such workers have traditionally been the minority in 
a society comprised mostly of workers with Japan’s distinctive lifetime employment 
or regular employment (i.e., full-time, continuous work with one employer). 
Moreover, precarious employment, represented mostly by middle-aged women 
working part-time jobs, was considered a dependable side income for families. The 
need for social protection may have been undervalued as a result.
Precarious workers that were supposed to be in the minority now make up over 
30% of the working population. According to means for 2010, Japan had 62.57 mil-
lion employees, of which 54.63 million, or 87%, were employed by a company. 
Now, 17.55 million people, or 34.3% of all employees (excluding executives), are 
working under precarious employment conditions [12]. In Japan’s Labor Force 
Survey, precarious employment is the classification used to label workplaces of 
those who indicated “part-time employee, temporary employee, contract employee, 
other” as type of employment. As the proportion of precarious workers who were 
previously in the minority rises with increasing diversification in type of employ-
ment, an emerging issue is that such individuals are not actually working in a care-
free flexible working arrangement, but indeed are suffering problems in treatment.
If precarious employment and health were investigated as a public health con-
cern, would the results actually show a relationship between differences in type of 
employment and health of workers? Is there a threat to health and safety in the 
workplace? Also, will being a society with diversified types of employment affect 
health, access to healthcare, social security related to future health and other factors 
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in not only workers, but in all citizens? The following is a summary of the research 
findings and government response to date.
 Impact of Precarious Employment on Health
 Precarious Employment and Health of Workers
 Findings from Research in Other Countries
Research is being carried out based on the hypothesis that precarious workers have 
poor health from working in an unstable employment situation. Among the review 
literature, a meta-analysis of differences in health status by type of employment 
found precarious workers to have poor mental health compared to regular employ-
ees (combined odds ratio: 1.25) [13]. A review of the literature on studies up to 2010 
revealed that the areas in which physical health was suffering in precarious workers 
compared to regular employees were in mortality rate and some occupational inju-
ries and accidents [14]. In particular, one cohort study showed that all-cause mortal-
ity and mortality from smoking-related and alcohol-related cancer was higher in 
male precarious workers [15].
Most studies on mental health status suggest that this status is poor in precarious 
workers. Indicators for measuring mental health include subjective indicators for 
assessing stress, objective indicators such as the General Health Questionnaire 
(GHQ), prescriptions for antidepressants, and the rate of attempted suicide. Many 
studies have shown poor mental health in precarious workers in all of these indica-
tors. Despite this, precarious workers have fewer days off and absences from work 
compared to regular employees, and it is conceivable that such workers may be 
reluctant to take time off work for fear of losing their jobs [14]. Although it depends 
on the indicator and type of disease, findings from studies conducted in other coun-




Although such research is scarce, some studies have been reported on health of 
precarious workers compared to regular employees. As would be expected, the most 
commonly used outcome indicator is mental health. Looking only at studies carried 
out in Japan, most report poorer health in precarious workers than in regular employ-
ees. A study using the K6 scale for measuring anxiety and depression showed that 
part-time male workers and temporary female workers have a higher level of anxi-
ety/depression compared to their counterparts in regular employment [16]. This is 
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also backed by a study showing that part-time workers have less discretion regard-
ing their job and receive less support from their boss and coworkers than regular 
employees [17]. Moreover, sense of coherence is gaining attention as a measure of 
stress-coping ability and was shown to be particularly low among precarious work-
ers in manufacturing [18].
In examining stress, another study showed that precarious workers used an on-
site company clinic more often than regular employees, raising the concern of pre-
senteeism (attending work while sick) among precarious workers [19]. Regarding 
physical health, a large effort–reward imbalance has been linked to poor subjective 
health and obesity in fixed-term workers [20]. However, other studies have actually 
found precarious workers to have better mental health. One study showed female 
regular employees to have more pressure at work and job strain than precarious 
workers [21]. Studies and analyses befitting Japan’s current situation need to be 
conducted; for example, to elucidate barriers for women in employment and over-
work among regular employees.
Occupational Injuries
The vulnerable position of precarious workers can be seen from the occurrence of 
occupational injuries and receipt of workers’ compensation benefits. According to 
statistics from the Ministry of Health, Labour and Welfare, there were 677 casual-
ties requiring four or more days off work resulting from a work-related accident in 
2004, the year that a ban was lifted on use of temporary workers in manufacturing, 
which rose eightfold to 5631 casualties in 2008 [22].
While the occurrence of work-related injury is on the decline for the entire labor 
force, it is on the rise for temporary workers [23]. Indeed, type of employment 
appears to play a role in not only occurrence of occupational injuries, but also in 
grant decisions (the decision to grant benefits) for workers’ compensation insurance 
claims. The proportion of grant decisions for workers’ compensation insurance 
claims in 2009 was 47% for regular employees and 14% for precarious workers for 
brain and heart diseases, and 28% for regular employees and 17% for precarious 
workers for mental illness and other illnesses [24]. These figures suggest that com-
pensation after an occupational injury may also be affected by type of employment.
Lifestyle Habits
As for other indicators, conclusions on lifestyle habits are split between two studies. 
In one study, the proportion of complaints of fatigue and rates of alcohol consump-
tion and skipping breakfast were higher among male fixed-term workers than retire-
ment system workers [25]. However, a different study showed a higher proportion 
of those with five or more out of eight positive health habits among temporary and 
part-time workers than among regular employees [26]. The patterns therefore differ 
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depending on the lifestyle habits examined. It is conceivable that current lifestyle 
habits will affect future health. Further studies are needed to clarify this point.
Social Security
The next point that is often addressed in public statistics is that of social security, 
including health insurance and unemployment insurance, that is essential for main-
taining a healthy lifestyle. A breakdown by type of precarious employment gives a 
health insurance coverage rate of 68.9% for contract workers, 73.0% for fixed-term 
workers, 13.4% for temporary workers, and 38.5% for part-time workers. Differences 
were also seen in unemployment insurance coverage including accident and injury 
benefits, at 74.9% for contract workers, 15.0% for temporary workers, and 55.5% 
for part-time workers [27]. As to whether precarious workers have health insurance, 
many may be covered as a dependent of a family member. However, it is common 
nowadays for precarious workers to subsist solely on their own income.
Unemployment insurance is supposed to be eligible to those with 20 or more 
scheduled work hours a week or anticipated employment of 31  days or longer. 
Consideration is needed for workers that are not covered under this system. Lack of 
coverage by social security, including health insurance, and unemployment insur-
ance, is certain to translate to limited access to healthcare services.
Most research carried out in Japan has used a cross-sectional paradigm. This may 
be because cross-sectional studies are simpler and easier to carry out than other 
types of studies and because frequent changing of jobs makes it difficult to track 
precarious workers. Cohort studies are needed to verify causal relationships.
 Health Effects of Precarious Employment on Society
While it is clear that current health is worse in precarious workers than in regular 
employees, we must also consider the effects of precarious employment on society 
from a broader perspective. This includes investigating, for example, the effects on 
all workers of having a society that tolerates poor treatment of some of its workers, 
and of the impact of lifestyle habits on future health.
In one study, poor subjective health, rate of healthcare treatment, and preva-
lence of symptoms were monitored in workers over a 6-year period from 2001 to 
2007 [28]. After controlling for age and other confounding variables, an increase 
in the rate of poor health was observed in both regular employees and precarious 
workers, possibly resulting from a period effect. This indicates that unfavorable 
changes in society, such as worsening employment conditions typified by precari-
ous employment, are affecting the health of all workers, irrespective of type of 
employment. In particular, the finding that a position of tolerating precarious 
employment with poor treatment, as is the current situation in Japan, may itself 
worsen health should be taken very seriously.
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Precarious employment in Japan is different from the nonregular employment 
seen in countries across Europe that enables a good work-life balance or from 
employment under conditions in which the rights of workers are protected. This 
type of society itself is liable to have a negative impact on health of all its members. 
Not only that, but current health management may influence future collective health. 
Normally, discussions are based on the premise that the ability of workers to work 
is positively correlated with good health. However, precarious workers, and espe-
cially temporary workers, reportedly have few opportunities for health checkups or 
workplace health management [29], which may affect their health in the future. It is 
easy to imagine that missing the window for early detection of abnormalities may 
affect workers over the long term, or in their old age. Even if workers are healthy in 
the present, holding workers responsible for their lack of opportunities to maintain 
their health is not a favorable choice for the future health of society as a whole.
 Initiatives by Japan and International Organizations 
Concerning Health in Precarious Employment
 Initiatives in Japan
 Legal System and Government Actions
It must be remembered that the Labor Standards Law and the Industrial Safety and 
Health Law were originally intended to cover “all workers,” and that eligibility was 
not to be based on type of employment. As such, all workers should be protected 
under the current legal system, irrespective of type of employment. Specifically, this 
includes such measures as health and safety education and obligation of attention to 
safety. Because such measures are not being enforced, the government sent out an 
official notice to take measures that address the current situation.
Individual cases are dealt with in a way that accommodates the diversification in 
type of employment. In addition, in an effort to carry out fundamental measures for 
dealing with the above issues, the Ministry of Health, Labour and Welfare estab-
lished an advisory council in June 2011 to formulate a “Vision for Precarious 
Employment (tentative title)” as the principles underlying directions for measures 
needed to improve the job stability and treatment of precarious workers and ensure 
they are given fair treatment. Going forward, we must raise awareness on issues 
concerning the treatment of precarious workers, including the health of workers.
In particular, more consideration must be given to precarious workers in small 
business establishments that have been full of challenges up to now. There is no 
institutional obligation to appoint an industrial physician in workplaces with less 
than 50 employees. The result is that health issues are frequently arising in workers 
at small to mid-sized business establishments and independent businesses, even 
among regular employees. A breakdown by size of business shows a precarious 
employment rate of more than 35% among those with 1–29 employees. Research is 
Appendix F: Public Health MonitoringReport (8) 
319
needed to determine what approaches are taken for dealing with the health of pre-
carious workers at small workplaces where interpersonal relationships are limited.
 Academic Society Actions
The Committee on Work/Employment Environment and the Lifestyle, Health and 
Safety of Workers within the Science Council of Japan put together a list of recom-
mendations in March 2011. These recommendations included developing laws for 
improving treatment of precarious workers and improving the system for ensuring 
good health and safety throughout the entire labor force [30]. The Study Group on 
Precarious Employment under the Japan Society for Occupational Health shares 
research findings and information and carries out educational activities. The Public 
Health Monitoring Report Committee under the JSPH focuses on precarious 
employment and other types of unstable employment. The academic world must 
continue making statements on how to protect the health of workers based on scien-
tific evidence from research findings.
 Trends Among International Organizations
Initiatives concerning precarious employment and other types of unstable employ-
ment are being encouraged in different countries by the International Labour 
Organization (ILO) and the World Health Organization (WHO).
In an aim to resolve employment issues in the twenty-first century, the ILO is 
working towards achieving its Decent Work Agenda (promoting decent work for 
all) that was proposed at the International Labor Conference (ILC) held in 1999. 
The ILO reaffirmed its position on social justice in employment at the 100th session 
of the ILC in 2011 as a fundamental concept in the ILO Constitution that was estab-
lished in 1919. Two key principles of the Declaration of Philadelphia (1944) were 
“Labor is not a commodity” and “Poverty anywhere constitutes a danger to prosper-
ity everywhere.” These principles may be particularly important warnings to us in 
the present era. In addition to this conceptual perspective, Japan must once again 
enhance its efforts towards the ILO Promotional Framework for Occupational 
Safety and Health Convention (no. 187) that has been ratified and make consider-
ations for proceeding towards conventions that have yet to be ratified, such as the 
Part-Time Work Convention (no. 175).
The WHO created a special-purpose Commission on Social Determinants of 
Health that was active from 2005 to 2008. In its final report that was based on sup-
port of findings from experimental studies on the health of precarious workers, as 
mentioned above, one of the commission’s recommendations was Fair Employment 
in Decent Work. The commission recommended that governments resolve the issue 
of job instability among precarious workers through laws and policies [31]. The 
Appendix F: Public Health MonitoringReport (8) 
320
future thus holds promise for increasing measures to support the health of unstable 
workers around the globe.
 Recommendations Concerning Health Effects of Precarious 
Employment
Precarious employment has been shown to affect health in workers and all of soci-
ety. The health of precarious workers is being carefully examined by international 
organizations based on research findings that comprise scientific evidence. In light 
of this situation, we give the following recommendations for activities to be carried 
out in the field of public health to protect people from the impact of precarious 
employment on health.
 1. Academic societies must strive to spread knowledge among individuals respon-
sible for the health of workers and place pressure on the government and public 
administration to ensure possible measures are thoroughly carried out within the 
legal system and the realm of industrial hygiene activities.
 2. Because research on the health effects of precarious employment in Japan is 
scarce, researchers must continue to build the research base. When doing so, care 
should be given to forming research plans that do not overlook the direction of 
causality, for example cohort studies, and consider methods for collecting data 
that take the difficulty of tracking precarious workers into account.
 3. Researchers and academic societies must actively publish scientific evidence 
from research findings and share information with all stakeholders, including 
policymakers, company employers, those in charge of industrial hygiene, work-
ers, and the general public. Accurate information should be provided in a format 
that anyone can understand and published using various easily accessible media 
outlets.
 4. We must rectify the adverse effects on society as a whole in the present and the 
future that are caused by ignoring the suffering of health in precarious workers 
in Japan and tolerating discrimination of such workers. To achieve these objec-
tives, we must have the citizens of Japan reconsider the ways of society. Under 
ordinary circumstances, a foundation would be built on changes in attitude and 
values of every citizen that form our society to achieve a consensus in society as 
a united group. Under the present circumstances, however, it is doubtful that 
major decisions in society are actually left to each and every citizen. Therefore, 
the government should move towards a consensus on a breakthrough in the cur-
rent situation and create strategies for putting that consensus into action.
 5. Health issues in precarious workers include problems that cannot be resolved 
solely from the perspective of work or health alone. Such problems include lack 
of education for students before entering the work force and insufficient employer 
funds for personnel expenses because of cost cutting. We can therefore predict 
that the manifold problems will not be resolved by each party acting on their own 
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towards a resolution. Working towards resolving health issues in precarious 
workers requires searching for clues for such a resolution from a wide perspec-
tive, not limited to the boundaries of fields such as healthcare and labor policy. 
To do so, representatives from the government, academic societies, and the 
financial and industrial sectors must hold multidisciplinary dialogues to help 
make strides towards resolutions.
In writing this report, we received support from Mariko Inoue (Graduate School 
of Public Health, Teikyo University). The views in this report represent a consensus 
of the Japanese Society of Public Health Monitoring Report Committee and are not 
attributable to specific individuals.
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